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DUXBAK S 


A 100% WATER SHEDDING 
RUST PREVENTATIVE * 


el for Rust Proofing wet or dry Steel 

between machining Operations and as a final 
ating for Stock Storage 
DUXBAK "'S 1 easily 


Cleane 





yning Catalog. 


A Request on your Company Letterhead wiil 
bring this information to you immediciely. 











FREDERICK G U M M_ 


538 FOREST STREET, KEARNY. N.J 


homecad Company Ine 


FOR FURTHER INFORMATION. USE READER SERVICE CARD. INDICATE A ( 





¥ 


 Alumon Process 
Bonds Electrodeposits 
to Aluminum 


Photomicrograph of 
electroplated alumi 
num showing high ten 
sile Alumon Bond 


i of manufacturers throughout the United States 


are now using electroplated aluminum. The Alumon process is simple. The work 
is merely cleaned, dipped in acid, dipped in Alumon and is then ready for 
electroplating with copper, nickel, and other metals. The process is suitable for 
plating most wrought and cast alloys ... The cost of using alumon is low, 
being less than half a cent per square foot of surface area treated. The process can 
be fitted easily into regular plating cycles. Write today for Alumon 
Process bulletin and technical data on how you can use 


electroplated aluminum for your products. 


Enthone... 


442 Elm Street, New Haven, Conn. nabs 
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ents Performance 


Filtering any plating solution... 
any quantity 


and it’s performance that counts 


gineering, design, and construction of INDUSTRIAL fil- 

ve proved out in long service. With the outlet near the 

of the chamber, a uniform precoat is deposited on the 
leaves as the solution fills the chamber. The outside 
lockup simplifies the lockup of the leaf and bag assemblies. 
INDUSTRIAL exclusive air-wash cleaning method prac tically 
eliminates the usual labor, downtime, and the inconveniences 
ntling the filter after each cycle. INDUSTRIAL filters 

on for months without removing the cover. 

itures add up to bonus performance—clear filtrate 


il! cost per gallon 


Ask for Bulletin 100-EP 


te details of 
de scription o the 
tandard models, and the capaci 


tandard size 


| hil 


i sctieteaieeneteeionns 





INDUSTRIAL Water Demineralizers it 
a |) b 


Eliminate stains after hot rinses; pre- 


vent unwanted precipitates in solutions 


rer units ore ov able with capacities of 2 
is 


opacity cre engineered to requirements 


Write for Full information and Recommendations 


FILTERS PUMPS CORROSION TESTING APPARATUS 


Pressure Type Centrifugal Salt Fog + Hurmdity 


INDUSTRIAL FILTER & PUMP wmrc.co. 


RUBBER DIVISION WATER 
Vulcanized Linings + Molded Products 


5914 Ogden Avenue 
Chicago 50, Illinois 


FOR FURTHER INFORMATION, USE READER SERVICE CARD. INDICATE A 102. 





DEMINERALIZERS 


Industry News 





Lea bxapand- \ 
s Ma 


A WT / 
Sle yer — 


Published monthly at 5800 N. Marvine St.. Phila 
deiphia 41, 1 Lntered as second class matter July 
1. 1946 at the Post Office at Philadelphia, Pa., un 
fer Act of August 24, 19l¢ Subsecripvons Do 
mestic and Canada. $4. * | year. $7.00 for 2 years 
Oe per copy :Foragn $8 pe ear $1.00 per copy 
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( Gow TYPE C AUTOMATIC 


for plating and cleaning... 


STREAMLINE your plating operations — 
get a better quality of work at lower cost 
by installing Crown automatic equipment. 
You'll benefit immediately by a better 
control of production schedules — uni- 
formity of plating—elimination of human 
variables and a reduction in plating costs. 


Investigate the possibilities of Crown 
automatic equipment for your plating 
operation — give us details of your 
requirements for additional information. 


TYPE “C’ MACHINE — (up to 50 ft. 
lengths) can be shipped in operating 
order as per following specifications: 


3465 N. KIMBALL AVENUE 


Two Units on standard transport 
trucks. 

Maximum shipping dimensions per 
unit 26’ long x 62’ wide x 7'2' high. 
(Above units will go through most 
plant doors and aisleways.) 

Tanks 42” deep. 


Maximum effective area of racks 28” 
long x 18” wide. 

Maximum treatment for given floor 
space. 

High speed vertical agitation (up to 


18 ft. per minute can be built into 
machine.) 


CROWN RHEOSTAT AND SUPPLY COMPANY 


CHICAGO 18, ILLINOIS 
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Industry News 


meets every cleaning 
demand in the indus- 
try Fast positive pro 
cesses for specific pur- 
poses. Approved and in 
constant use by leading 
electroplaters in America 





' 


For Your Technical and 
Purchasing luides Fil 





Americ: Paint Com- 
pans. A ' or recentl 
taker ‘ 


witl 


Pennssivania Salt Manufacturing 
Company and Sharples Chemicals, 


Allied Research Products, Ine, 
Wt be bo M t st.. Balt 
Ma. | me i the estal t 


' 
‘ 


1} first Allied Metal Finishing 


Corporation, will assume responsibility 





Mirs. Specialized Cleaning Compounds for Industry 


50 COURT STREET 


IN CANADA, CANADIAN PERMAG PRODUCTS LID. MONTREAL Allied 


' 


| { the 
pre 


MAGNUSON PRODUCTS CORPORATION pation flies will be maintained in 


the buildine wned by the parent con 
pany, and the ale md service staff will 
BROOKLYN 2, N. y | remains the 


are The second subsidiary 


Research Sales Corporation, 





ITM 
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emepennnenti was established to handle the national 
| | | sales of the Lridite metal finishes and ARP 
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RESINALL’ METALITE CLOTH BELTS 


The preplating polishing of auto bumper guards becomes a high spex 1. 


low-cost production process with these RESINALL METALITE abrasive 
belts. With the right contact wheel, the belt easily adapts itse f to the 


Ps 
ntours of the secure 


ob. And with each aluminum oxide grain held 


’ 
its original cutting position, like a lathe tool gripped by its tool 

holder, RESINALL METALITE Belts continue their abrasive action long 

after ordinary belts ere worn out. No rubbing and no excessive loading NEW PACKET 

sitter. The hoot-areat bead west welteea ede Colbert dentin Ge tenes 


production fn shing. r Faster. Better 
f of 
ee this profitable production method in action Our Field Eng neers 


can show you in your own plant, or in a nearby BEHR.-MANNING 


Demonstration Room. Make a date now 


BEHR-MANNING [eee 


DIVISION OF NORTON COMPANY Please send me ueprints for Faster, Better Production 


TROY, N. Y. 


COATED ABRASIVES + SHARPENING STONES 
® PRESSURE-SENSITIVE TAPES 
Export: Behr-Manning Overseas Inc., New 
Rochelle, N. Y., U.S.A 
Canada: Behr-Manning (Canada) Ltd., 
Brantford, Ont 
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/ AT LAST!... 
| A SURE STOP FOR STOP-OFF 


High Speed Copper MICCROSTOP stop-off lacquer is the first lacquer to be 


Cadmium developed that will hold a hair line of demarcation through 
Tin boiling cleaners, acid rinses and all selective plating 


cycles. It permits a degree of accuracy that has never before 


Zine been possible 


Silver MICCROSTOP stop-off lacquer was developed by the 
Gold Michigan Chrome and Chemical Company research labora- 

° tories from new synthetic resins. It has excellent dielectric 
Gold on Silver 


strength—is absolutely neutral—will not contaminate any 


Silver on Gold plating solution nor etch the finest polished or lapped 





Nickel surfaces. May be brushed, dipped or sprayed — possesses 
l ) rapid air-drying qualities 


. The plating industry has long needed this sure stop for stop- 
Phosphate Coatings 
off — another MICCRO first 
Alloy Solutions 


& WRITE FOR 
DETAILED BULLETIN 
TRY A SAMPLE 

AT OUR EXPENSE 


6340 Easy Jefferson 


Detroiy 7 Michig 
an 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A 106 PLATING 





Industry News 





Frederic B. Stevens. Ine.. 1 t ie ne whieh was on exhibitios Lhe 
Nl ttl ‘ il Meta mosil + continuous rotating-barrel 
t whieh can be used for prac 

etal-tinishing prowe well 

md pickling, was shown to 

meat the Metal 


Automotive Rubber Add« Texas 
Plant Acquisition he 


nnounced | im ¢ Meulenb mid 

rs of tomeotive Rubber 

¢ t. Miel Plans ha breveer mpl ‘ 
erate the plant a Areo Rubber 

Processors, 1a I ! Autor { 

Rubber Con tera 


puny Irv Structural al 
installation of rubber | 


juipment will start immediate 





MANLEACTURERS 
REPRESENTATIVE 
bistablished manufacturer of pat- 
ented, pressure cooled bufling 
wheels wants representation now 
active in Ohio. Permanent basis 
only. Must have a following Sea 


Excellent opportunity Write 


complete details 
Reply t 

P-152-A, PLATING 
P.O} Box 168, Jenkintown. Pa 








FIELD ENGINEER 


Highly experienced in all electro A R Pp 

plating oe esses with emphasis on LLIED ESEARCH RODUCTS 
_ chrome Must be experi INCORPORATED 

enced in customer contact and 4004-06 E. MONUMENT STREET © BALTIMORE 5 MO 
preparation ol rese arch and en- 
gineering programs Mid-west 
location t rite: Alan W. Brown. REPRESENTATIVES IN PRINCIPAL INDUSTRIAL CITIES, West Coast: L. H. BUTCHER COMPANY 
The Cro-Plate Company, Ine., 
747 Windsor St., Hartford 5, Manutacturers of iridite Finishes 

Conn. for Corrosion Resistance and Paint Systems for Non-Ferrovs Metals; ARP Plating Chemicals. 
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for DEPENDABLE 


TW asast Telephone and Radio Corporation, the oldest and 
largest manufacturer of Selenium Rectifiers in the United 
States, devotes much of its tremendous plant and laboratory 
equipment and technical skill to the search for new ways and 
methods to serve business and industry. You users of Federal 
Selenium-on-aluminum Rectifiers in the giant electroplating 
industry profit through Federal’s higher current overload ca- 
pacities, efficiency, adaptability to varied atmospheric con- 
ditions, unique compactness and light 

weight. And, of course, where ‘‘time 

out’ for adjustments often means 

a costly disaster, Federal offers 

dependable service and 


silent, unattended operation. 


bove the Federal Telecom 
Laboratories ot Nutley, NJ 
owave Research Tower housing 
cotories of its ow In height it 
Jer 32-story 

sratonies prope 


squore 
ilustroted is the 36-plote heavy duty stock 


supplied for use in the Waogner-Tiedemon 


Standard Electrop/ot: ng Rectifier 


INDICATE A 108 


Federal Telephone and Radio Corporation 





(RR Ctr 


UNBEATABLE COMBINATION 


POWER RECTIFICATION 


The Wagner-Tiedeman Electroplating Rectifier, a prod- 
uct of Wagner Brothers, Incorporated, is built around one 


sound policy: every claim, all ratings must be conservative. 


The company’s development and production staff is proud 


of the W-T reputation as rugged, trouble-free equipment 
The confidence of hundreds of critical plating men and 
plant engineers now depending on W-T Rectifiers as their 
source of DC power was won with performance plus 


not with words. 


For your own satisfaction, compare Wagner-Tiedeman 
feature by feature with any other rectifier made. Check 


with care: : 

ed | 
simplicity and ease of acces 
e Low First Cost e Simplified Maintenance 
e Low Operating Cost e Durable Construction 


e Simplicity of Installation e Rapid Delivery 


Our customers will tell you about W-T efficiency, 
flexibility, space-saving and trouble-free performance. Of 
course, the Selenium-on-aluminum stacks, made to Wagner- 
Tiedeman specifications by Federal, are the heart of the 
rectifier, selected as a result of continuous tests of all makes 
and years of confidence in Federal’s ability to build a 


product satisfactory to the most critical Wagner customer. 


Manufactured in all Standard capacities 


Wagner. 


BROTHERS INC. 























COMPLETE 
EQUIPMENT REQUIREMENTS 


FOR 


CHROMIC & SULPHURIC ACID 
ANODIZING 


CHEMICAL TREATMENTS 


FOR ALUMINUM 


7. GILBERT TRAMER c. 


POLISHING « PLATING SUPPLIES « EQUIPMENT 


402 SWETLAND BLDG., CLEVELAND 15, OHIO 























Industry News 





Crosscountry Clinic Sells Abrasives 
for Behr-Manning Ih Na xy D 
e Newt ( 


y 


ASK FOR 
BOOKLET 
No. C-1 





ed by 


11000 


IF YOU PRODUCE PARTS 
THAT REQUIRE FINISHING OF ANY KIND 


This 22-page booklet is guaranteed to open your eyes! It gives you the inside story of advanced 
barrel finishing as never told before! 


tn the last five years, barrel finishing has made rapid advances. Only those directly connected 
have been able to keep up. Only 30% of the nation’s manufacturers are benefiting from the 
tremendous cost savings and improved finishes made possible by these advances. 


Now is the time to investigate this labor-saving, cost-cutting method. ALMCO barrel finishing 
equipment has completely paid for itself in as little as two months! This is easy to under- 
stand. A single unit installation replaces from two to twelve men. Savings run as high as 95%. 





“Advance Barrel Finishing” is the only mass deburring, grinding and finishing method where 
results are controlled. Amazing results are now possible on almost ali types of parts from 
large castings to small intricate parts. Close tolerance parts can be finished with absolute 
uniformity to almost any desired micro-inch reading. 


Nu WRITE TODAY FOR YOUR FREE COPY 


eoSypersheen 


AMERICA’S LARGEST MANUFACTURER OF ADVANCED BARREL 
FINISHING EQUIPMENT — MATERIALS AND COMPOUNDS 


ALBERT LEA, MINNESOTA 





SITE ATION WANTED 
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Cima, 
3 


MOTOR GENERATORS 
for Electroplating, Anodizing, 
Electrocleaning, Electropolishing 


| 3 
TANK RHEOSTATS 


@ REVERSING SWITCHES 
@ TONG TEST AMMETERS 


Write for Descriptive Bulletins 


COLUMBIA ELECTRIC MFG. CO. 


4533 HAMILTON AVE . CLEVELAND 14, CHIO 


FOR FURTHER INFORMATION. USE READER SERVICE CARD, INDICATE A 


We combined separate 


degreasing operations 


WN by Using BLACOSOLy 
(fh 


i est Ma i { Deur 


BLACOSOLY 


BLACOSOLY tr 
highest stabilized 
degreasing 


solvent 1844 So. S2nd Ave 


oronTto CHICAGO 50 


G. S. BLAKESLEE & (0. 


AGO + NEW TORR «I it 


SOLVENT VAPOR DEGREASERS 
in standard or speciel 
conveyor 
models 


NIAGARA-METAL PARTS 
WASHERS—built 
to fit your 


needs 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A 112 


tenes Plating Works. tl 
Neil, P 


American Air Filter of 
Led... Montreal, P.O 


{ ana 


Canada, 
handle tl 

1 e American \ir 
Filter Companys. Ine 





POSTTION WANTED 


ohemet, PhD 
eh and podustral 


lo Veare 
experience 


wleposition and metal tr 











SALESMAN of SALES 
VIANAGER 
ulactuaret aml tt- 
wud Polishar 
pple t 


r sales mana 
sirote of Makin 
lhe man we wan 
Sales Manager ands 
have the neces=at 


iturally must 

essary equalite ations 
An excellent: opportunity flered 
by a Midwestern Company Keply 
by whom 


urs, how 


emploved the last 10 
long by each, marred 
or single we, weight, height and 
if possible, include snapshot All 
information will be held «t 


confidential 


rivets 


Reply t 
P-152-B, PLATING 
P.O. Box 168, Jenkintown, Pa 
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SEYMOUR 
ANODES 


HELP YOUR PLATING PROBLEM 


When excessive sludge, peeling, porosity and brittle de- 
posits spoil your work, start clean with new Seymour 
Anodes — Anodes you can depend on for consistently ex- 
cellent results. Our well-equipped laboratory and experi- 
enced staff are at your immediate service for analyses and 


tests, at no obligation whatsoever. 


A HANDY LIST OF SEYMOUR ANODES 


99% Rolled Depolarized —A very 
fine, homogeneous, even grained vir- 
tually pure nickel anode. Corrodes 
in hot or cold solutions with minimum 
metallic loss. Forms practically no 
sludge. Especially suitable for baths 
having a pH above 45 electrometric 


99% » Rolled Carbon—A rolled anode 
of high efficiency for low pH hot 
Wotts boths not above 45 electro- 
metric, Corrodes smoothly with a 
minimum of loose nickel 


99% + Cast Carbon —A pure nickel 
anode with carbon content adjusted 
for smooth, uniform corrosion with- 
out special controls. Available, how- 
ever, with carbon content to meet any 
specifications. Adaptable for general 


shop work using hot or cold baths nickel formation, due to long, inter- 


95-97% Sand Cast — Corrodes readily locking grains radiating from ao 
in solutions low in nickel or weak in common center Especiolly suitable 
salts —therefore suitable for cold for high current densities 
high pH. low current density plating Bright Nickel —A hot 

solutions. Uniform corrosion through- 
out the life of this anode is obtained 
by an even distribution of the car- 


orgonec type 
process free from promoter metal, 
stable and easily controlled Produces 
brilliant deposits from a standard hot 
bon content. A 90-92% Sand Cast nickel both without the 


usual color- 
Seymour Nickel Anode is also ing or buffing 


Excellent throwing 
power, wide operating conditions 
Free from wetting out agents 


available 


Seycast” — An improved type of 
99% cast anode of very high effi- OTHER ANODES — Seymour Anodes in 
ciency designed primarily for Bright all shapes to meet rigid specifications 


Nickel baths, but works perfectly in are also available in copper, brass 


any hot Watts bath having a pH of bronze and rinc. The copper used is “Seycast”’ 
45 electrometric or lower. Corrodes electrolytic. The zine is always the 
evenly with practically mo loose best grade obtainable 


THE SEYMOUR MANUFACTURING COMPANY, SEYMOUR, CONNECTICUT 
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Americ An CHemicar Pang Comeau Personals 





AMBLER [.Neig) PENNA. Bernard (ane 
Van Winkle-Munning 
wan, N. J, and 


Technical Service Data Sheet a Se ts Meh 
Subject: METAL PRESERVATION AND PAINT PROTECTION = "™" "=" " 
WITH ACP PHOSPHATE COATING CHEMICALS 


SEQUENCE OF STAGE Me. | STAGE Me. STAGE We. 3 STAGE Me. 4 STAGE Me. 5 
CLLAMING ACP PHOSPHATE FIMAL 
Crenas sowwTion nn tL nT 


yY OF RONANCE MAGAZINE 


Typical spray and dip phosphating equipment and some ord- oP 
nance products that are now given a protective phosphate Withur ©. Zinn, Preside 


tinal Plating Company of 


coating for extra durability under all kinds of severe exposure came “Electroplating’s Mar 


I lectroplater 


conditions. Both military and civilian applications of ACP i cating on Cinihen 166 
phosphate coating chemicals are shown in the chart below. 


ART OF ACP PROTECTIVE COATING CHEMICALS FOR STEEL. ZINC, AND al UMmintuM 


vray META | COVE RaME NT 
PR TS TREATED SPECIFICATIONS 
oo abrcated units o com 
© badees ety gerator AN ‘ i” 
. A ‘ 
. A ” “ 
- A 


than 2.00 


Dr. Raymond ©. Machler 
pointed D t fh 

ln {tl | tive Can 

X& Northrup ¢ par He 
Melville Stein, wi t 





WRITE FOR DESCRIPTIVE FOLDERS ON THE .cwesme at $) 
AC P ABOVE CHEMICALS AND FOR INFORMATION ON AC Pp 
YOUR OWN METAL PROTECTION PROBLEMS moet sss, 


FOR FURTHER INFORMATION, USE READER SERVICE CARD, INDICATE A 114 PLATING 








» TOPS ~ 
in Brightness 


> plus 
Throwing Power 


SAVE 
: NICKEL 
I EA ¢ op per Glo famsolve this'In a way you 


cannot afford to overlook eee 

LEA Copper Glo gives you brilliance with exceptional speed 

of deposition and excellent throwing power. Its high speed Chrome Plate 
plating characteristics (Hull cell bright current density range 

10-60 amperes sq. ft. for standard formulations) permits 


yroduction increases of from 30° to 60%, Direc on 
I 


using ¢ xisting equipme nt. 


Plating minutes are valuable to you. Check up on Lea Copper LEA 


Glo by the Ronal Process. In addition to brightness and 

high current density operation, it offers such added operating Copper-Glo 
advantages as greater throwing power, ductile deposits, 

elimination of wetting agents and low copper concentrations 





* The Ronal Bright Copper Process is a development of 
Ronal Chemicals Inc., Brooklyn, N. Y., for which 
process patents are pending 


THE LEA MANUFACTURING CO. 
16 Cherry Avenue, Waterbury 20, Conn. 


LEA MFG. COMPANY OF CANADA, LTD. 
370 Victoria Street, Toronto 2, Canada 
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WYANDOTTE 


Increase 


The difference 


aN 


Specialists in Industrial Cleaning Products 
| - 


the life of vour soak cleaners 


up to ten limes 





Cuts cleaning time in half 


Vik I 


is WK Emulsion 


( 


cleaning products for business and industry 


’ Wyandotte CHEMICALS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A 116 
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Webb 


Roger Radunes, | 
pervi of laund 

] icant Alkali 

‘ 


schlichte ft 


Hl. Barden \llisan 
District Se Mla 
Ml 


AB 


Williams, 
1) 


PLATING 





PLATEMANSHIP 
H-VW-M's unique combination of 


the most modern and complete laboratory for testing 
and development 


ability to prowde complete equipment and 


: H-VW-M 
moterials for every plating and polishing need 
he complete bochground of trowledg PLATEMANSHIP 
and experience in every aspect 
AND THE BBZ-200 PROCESS 


of plating ond 








it produces a bright deposit di- 
rectly from the barrel 


. it develops brilliant deposits over BBZ-200, is an exclusive 
a wide range of current densities H-VW-M development. Its use in plating 
_ it eliminates need for subsequent solutions permits zinc-plated parts to come flashing bright 
bright dipping from the plating barrel. Finished products and parts 
plated by the BBZ-200 process not only look brighter, 
they stay brighter longer, have higher resistance to 
oxidation and tarnish. Low concentration of BBZ-200 
Brightener in the bath plus low consumption add up to 


. it has unusual tolerance for im- 
purities 
. it combines economy with sim- 
plicity 
. it readily accepts conversion coat- 


ings and can be soldered with rela- 
tive ease 


real economy in this outstanding process 
Virtually all cyanide solutions can easily be converted 
to obtain the superior results obtainable only with the 
BBZ-200 Process. The process is a typical example of 
Piatemanship—H-VW-M's unique ability to meet and 
even anticipate every need of industry in all phases of 
pickling, polishing, buffing, anodizing and plating 


FOR COMPLETE DETAILS ON THE BBZ-200 PROCESS, SEND FOR THE TECHNICAL BULLETIN 


HANSON-VAN WINKLE-MUNNING COMPANY, MATAWAN, NEW JERSEY 
PLANTS AT MATAWAN. WN. J * ANDERSON NDIANA «© SALES OFF ES ANDERSON * BOSTON © CHICAGO 
CLEVELAND ° DAYTON . DETROIT . GRAND RAPIDS « MATAWAN . MILWAUKEE . NEW HAVEN 
NEW YORK © PHILADELPHIA © PITTSBURGH © ROCHESTER © SPRINGFIELD (MASS) © STRATFORD (CONN) © UTICA 


A UW 


6 


INDUSTRY'S WORKSHOP FOR THE FINEST IN PLATING AND POLISHING PROCESSES + EQUIPMENT «+ SUPPLIES 
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Plating Racks for War Work 
Insure Profits thru-- 


UNIFORM PLATING. Avoids defects, conserves 
costly, hard-to-get plating metal. Saves plat- 
ing time. 


LABOR SAVING. Faster racking and unracking. 


MORE PIECES PER RACK. Belke design with re- 
placeable tips to keep every rack at full ca- 


pacity. 


LONG PLATING LIFE. Belke Better-Built construc- 
tion and lasting insulation. 


| RESULTS TALK— 
Send sample part with plating specifications 
for recommendation or ask us to send a Service 
— || Engineer. 
= 
| 


Anodizing Airplane En 





—Gine Ports, 8-H Type Rack—fu 





. . 
7, Acedia ng Airplane aie: Ports, 36- | 


shed with or without insu ation. | 
i 
- - — LV Type Rack—furnished with or with. | 


tion 
Lite) 


WORLD’ S LARGEST MANUFACTURER 
OF PLATING RACKS 
BELKE MANUFACTURING CO. 
947 N. Cicero Ave., Chicago 51, Ill 


EVERYTHING FOR PLATING PLANTS 








Trade 
Literature 





1 TZ. Full Automatic Barrel Plater 
| » orl 


I I 
Miet 


BUCKINGHAM 
Greaséless 


COMPOSITION 


Fie div 
Coa 





SALES REPRESENTATIVE 


established manutacturer 


Write Dept. B 

nt the = m western E for Samples 
nosvivama, headquarters in of 

near Pittsbu eh In replyin 


awe, marital status, emp 


REPRESENTATION FROM COAST TO COAST 


© he BUCKINGHAM PRODUCTS @. 


2, PLATING 14100 FULLERTON AVE. + DETROIT 27, MICH. 


P.O) Box 168, Jenkintown 


streetiy 
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EXPECT THE BEST FROM TRUE BRITE 


re 
] KLE BRITE an now help your shortages 
encentrated solution of the double salts 

opper cv aniude Keasonable prices and 

cured Immediate dehvery not assured 


inven requests for unformation 


We ako expect to have TRUE BRITE BRASS MAINTI 
NANCE COMPOUND available in a concentrated hquid form 
sod Makeup solutions for conventional brass plating W rite 


fever vn tiene 


We stll manufacture TRUE BRITE NICKEL BRIGHT 
ENER and have plenty for ummediate shipment Still the 


sod most surted for subsequent chromium plating 


Ihe TREE INSULATOR i# vour best bet to insulate vour 
steam and water lines from stray currents Now available im 


and 1'¢ tnech sizes Prompt delivery 


TRUE BRITE CHEMICAL PRODUCTS CO. 
P. O. Box 31, Oakville, Conn. 


Practical Products for Practical People 








FOR FURTHER INFORMATION, USE READER SERVICE CARD, INDICATE A 120 





MUTUAL 

CHEMICAL 

COMPANY 
OF 


AMERICA 


270 MADISON AVEN YORK 16 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 121 


Barrel Finishing Compound 


proc nal-prurperse hemical f 


part pm « 

emical Specialties ¢ 
garet St.. Philadelphia 24 
trade name Blue Magic ¢ 
Double Strengtl Thy 
highly comoentrated puaste 


mall qpuantiter 


—_—— 


In Bulletin N s recommended 
for ftiomhing with or without media. and 
for roughing, deburring, cleaning and tin 
mshi operation with selected 
nonberrotis ' " py. Use 


L—77 Nylon and Teflon Forms 
Polymer Corporation f Penosvivania 
Reading, Pa... in a t-page bulletin, tells 
to specify and order Nylon and 
pin the form of rod. strip, tubing and 
os extruded, molded and cast 
Fabrication methods and material charac 
teri ties are outhned. ber 


Reader Service Card 


Tk, “Rrontiers of Personnel Ad- 

stration” This lot-page, 8 vil 

old by the Department of 

istrial Engineering, Columbia Uni 

New York 2 N.Y. is @ report 

f the Conference on Industrial Personnel 

held at the University last March 19-23 

and wecludes both papers and discussions 

Among the tope we definition of per 

omnel problerus ane ‘ ‘ it. adjust 
meent of lun 


ryanizational 





SETL ATION OPEN 


Permanent position for exper 
enced chemist or engineer im. re 
search Laboratory of rowing 
progressive orgamzation in Law 
Angeles, Calif Must have goed 
plating and techmeal background 
and alulity to work on new devel 
opment programs with minimum 
SUIpers tston Ty nsportation ENT 
pense. arranged Salary open 
Grive full detarls in first letter 


Reply to 
P-152-D, PLATING 


P.O} Box 168, Jenkintown, Pa 
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NOW LOCATE RECTIFIERS ANYWHERE 
without fear of CORROSION or DIRT 


{| (lll 


*. 


: 
re 
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~ 
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DIRT from sweeping and buffing operations has ruined 
this stack. The photo shows an unprotected stack removed from 
on ordinary plating rectifier which was in a poor location. 


© 
* 
* 
. 
- 

. 

- 

- 

- 
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G-E SELENIUM STACKS 
ARE SEALED IN OIL 


Oil-immersed, hermetically sealed, G-E_ sele- 
nium rectifiers give you complete freedom of 
plating room layout. Place them anywhere, and 
forget about corrosion and dirt. 

Stacks of G-E selenium rectifiers are factory 
sealed in oil-filled cans, with covers welded in 
place. Neoprene-sealed, glazed-porcelain ter- 
minals complete the seal—make sure that cor- 
rosion and dirt don't get in. 

For real power savings investigate G-E rec- 

CORROSION damaged this stock which wes placed tifiers now. Contact the rectifier specialist at 
too close to tanks. Fumes can impair open stacks in a short time your local G-E office or write Section 464-6, 
if rectifier is improperly located. General Electric Company, Schenectady 5, N. Y. 


Y oe 
; You COR pul B spore confe CHCE nr — 
GENERAL @@ ELECTRIC 
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NO SHUT DOWN 


SPARKLER = 
FILTERS 


Protective Coating 


thout shut down ts accomplished by cutting out one 
of Hilters, removing the cartridge assembly of filter 
th a new plate cartridge dressed with clean filter 
irbon is mixed with water in a standby 
ited through the filter thus depositing the carbon on the 
cake of unitorm thickness and density 


wot « 


' 


The solution requir- 
reatment is then circulated through the carbon beds giving 
vlucion the carbon treatment without contaminating che 
pping plating operations 

The quick change feature of the plate cartridge in Sparkler filters per 
replacing a set of plates in a matter of minutes 
resumed without appreciable interes 

Sparkler Horizontal Plate 


stages of the cycle 


Production can be 
Ipion 


Filters give absolutely sharp filtration at all 
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Call DAVIES—now exclusive 
Southwestern Distributors 
for famous IRIDITE PRODUCTS 


The complete line of IRIDITE coatings will solve 
practically all problems in chromate conversion 
finishing of Zinc, Cadmium, Aluminum and the 
Cuprous Alloys. IRIDITE offers you 


@ Peak corrosion resistance 
®@ Lasting paint adherence 
@ Widest choice of colors 


@ Ease of application without special equipment 


We particularly recommend: 
@ IRIDITE No. 1, 4 or 8-P 
for zine and cadmium 
@ IRIDITE No. 14 Al-Coat 
for aluminum 
@ IRIDITE No. 7 Metcote 
for copper, brass and bronze 


All IRIDITE finishes are approved under U. S. Government 


specifications and can be modified to meet your specific 
onditions. If present types are unsuitable, Allied Researct 


Products engineers will gladly help develop special finishes 








Our service ‘'shines" all 
over the great Southwest 


oh 





ORY ft 
e FOUIP MENT) 





Southwestern Sales and Service Repre- 
sentatives for these Famous Firms: 


@ THE UDYLITE CORPORATION if 
JOSEPH R. DAVIES & ASSOC. ("Joe-D” Sisal Buffs) ' i 


e 
@R. O. HULL & COMPANY 
@ INDUSTRIAL ELECTROPLATING COMPANY Su pply Many act 


(Niehaus Fume Separators) 

MacDERMID, INC 

atihehd 7 fl 
TOPPER EQUIPMENT COMPANY 2315 De BIVe BMA 
a INC. (Subsidiary of Udylite | i. Morkel s} SY KUspe t 
ALROSE CHEMICAL COMPANY (Jetal Process) 
ALLIED RESEARCH PRODUCTS (iridite) 
ALMCO DIVISION, QUEEN STOVE WORKS 


—and many others 
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CHECK CORROSION WITH KOROSEAL 
and conserve vitally needed steel 


XOF 
ay ‘ 


42 STONE STREET [WELDING COMPANY MERIDEN, CONN. 
Umcows oF 


Vianufacturers of Welded Fabrications to Specification 
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Looking for a Better Finish ? 


Try 


HARRISON'S 


TAILOR-MADE 


BUFFING AND POLISHING COMPOUNDS 


for 


Aluminum, Brass, Copper, Stainless Steel, Carbon Steel, ete. 
EMERY CAKE, GREASE STICK 


CEMENT AND THINNER 
for setting up wheels, belts and rolls 


HARRISON & COMPANY. Ine. 
HAVERHILL, MASSACHUSETTS 
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deserib any ine curve plotting in 


sebenitilne engineertig, and 
statistical analysi 


Arktan Form 1235 has one arctangent 
sale and one linear seale; Arktan Form 
1236 has double aretangent coordinates 
Pheir use permits the plotting of uninter 
rupted curves of data having values rang 
tng from plus infinity to comes infinity and 
including zet as well Most asy ripotant te 
functions become approxtmately linear in 
this coordinate vsten For your copes 


Reader Sery ice Card 


L.-—722. “Corrosion Resistance of 
Copper and Copper Alloys’ For twen 
ty-live years the technical staff of The 
American Brass Company, Waterbury 20 
Conn... has conducted laboratory research 
and field study of the nature of corrosive 
ittack on copper and copper alloys The 
result f threse tudies have been pub 
lished now ina 2t-page Anaconda Publica 
46, which explains the chemical and 
vstcea! nature of corrosive attack op its 
forn Included is a tabulation 
midieating the relative corrosion resmtanes 
of the perenne pal types f copper borane 
illovs when in contact with 183 different 
corrodimg agent I ro oorpy tise 


Reader Service Card 


L723. Organic Coatings —\) page 
techincal folder contamimg a quick refer 
ence index for quick determination of the 
vst suitable vatings for cust prevention 
corrosion, and dampness | { 

The Wilbur & Williams Con 

130 Lineola St.. Brighton 35. Mies 


| « Reader Service Card 


I 728 Setting Floor Brick —llow t& 

install thoor brick and heavy tile to pro 

duce a floor with exceptional durability 1 

the bjeet of a d-page illustrated bulle 

tin published by The Master Builders 

Company O16 Euclid Ave... Cleveland 3 
Crh 

row 

where 

this bulletin 

1 illustrates ors with jount 

18 wich « ‘ stalled 

eadily thowatole hrink mer 

r produced with bunbe« > wave 

omplete pecitical ions ot ‘ Copy 


we Reader Service Card 


I +2 Polyethylene Plastic Prod- 
ucts American Agile Corporation, Plas- 
ties Division, 5806 Hough Ave Cleve- 
land, Ohi offers a t-page illustrated 
catahywue Avilene that deseribes the 
Avilene grades of polyethylene and lists a 
variety of uses for these chemically highly 
resistant materials: bottles, jars, jugs 
valves, pipe fittings, pipe, dipping bas- 
kets, fume ducts and hoods, plating bar- 
rels, and tank linings. For your copy, use 


Reader Service Card 
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ge BATH! 


another copper plating 
improvement 


rounds out today’s advantages of the 
UNICHROME PYROPHOSPHATE PROCESS 


® More than ever, recently improved Unichrome 
Pyrophosphate Copper stands out as the bath 
with answers to many of today’s plating room 
requirements. It has wide current density range 

and maintains it! This helps keep plating out- 
put high by sustaining plating speed. 


In addition, deposits are extra smooth, pro- 
viding an excellent base for direct plating with 
bright chromium. Where smoothness of the base 
metal and quality requirements permit, it is 
sometimes possible to plate chromium without 
polishing this copper. If polishing is required, it 
is easily accomplished chemically or by buffing. 
The smooth, ductile Unichrome Copper deposit 
colors easily with no more than a light fanning 
Therefore,.you waste less copper on the wheel — 
minimize the danger of cutting through copper 
on sharp edges. 


Containing no brighteners, Unichrome Copper 


is easier to control. With no cyanide, it greatly 
reduces your cyanide disposal requirements. 


USABLE IN NICKEL TANKS! 


Especially important to the plater substituting 
copper for nickel is the fact that Unichrome 
Copper, operating at 110° to 140° F, can be used 
in nickel tanks lined with rubber or plastic. 


Write for new bulletin describing the many 
advantages of Unichrome Copper. 





A quick dip in this solution brightens 

copper without banding or streaks. It 
UNICHROME CHEMICAL POLISH 601 ‘* * Simple, 
safe polisher, 
with great tolerance for copper. Saves 
buffing costs in preparing copper for 
chromium. 














UNITED CHROMIUM, INCORPORATED (12°° VaN 4274 Y. 


Waterbury 20, Conn.-Detroit 20, Mich.-Chicago 4, IIl.-Los Angeles 13, Calif. 


in Canada: United Chromium Limited, Toronto, Ont. 


WLS vor WSUS 
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ZINC PLATING 


For ULTIMATE BRILLIANCE And Best Results 


Use ROHCO PRODUCTS! 


ROHCO 100 AND 303 ZINC BRIGHTENERS 


ROHCO 100 Barrel Brightener imparts brilliance to zine plating that is almost unbelievable 





until observed. It exhibits high covering power so that recesses, usually unplated, are easily 
covered with a substantial thickness of deposit. ROHCO 303 Still Brightener gives unusually 
bright deposits that offer ideal surfaces for bright dipping to even greater lustre or for conversion 
coatings by chromic acid treatment. Minimizes consumption of bright dips. Also exhibits 
high covering power so that recesses are easily plated. The cost of ROHCO 100 and ROHCO 
303 is far less than would be anticipated for the many advantages realized in uniformly highest 


quality, maximum production, and minimum labor costs. 





ROHCO ZINC PURIFIER ROHCO NO-FLASH 


ROHCO Zinc Purifier keeps heavy metals r ;, _ 
precipitated and harmless to the bath. Used ROHCO No-Flash is used principally for 


in the amount of only one pint per 500 gal- barrel plating but may also be used for 
lons per day, either barrel or still, it mini- still plating. Att a cost that is negligible, this 


mizes consumption of zinc brighteners. Its product eliminates the hazard and nuisance 
cost is almost negligible. 








resulting from gas explosions in zinc plating. 








JUST PIN THIS COUPON TO YOUR LETTERHEAD! 
R.0. HULL & CO., INC. | 


1302 Parsons Court 
Rocky River 16, Ohio 


snada: Armalite Company, Ltd 





Toronto 6, Canada 





., Liquid, ROHCO 100 BARREL ZINC BRIGHTENER 
., Liquid, ROHCO 303 STILL ZINC BRIGHTENER 
., Liquid, ROHCO ZINC PURIFIER 

., Powder, ROHCO NO-FLASH 

ROHCs 
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@ Regardless of the type or size 
of your plating operation you 
will want a copy of this Dia- 
phragm booklet. Discusses meth- 










ods and illustrates equipment 
Ask your plating supply dealer 
; \ or write direct 


Meo 


RUBBER PROCESSORS 


AUTOMOTIVE RUBBER CO. 
INCORPORATED 


DETROIT © HOUSTON 
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Equipment 
and Supplies 


} wo step Cage for Thickness of b 808. Safety Scorchoard 
t t fs Preaducts 


(leaning “ludge and 


1 tank~ | 


Mirek Iridescent Films A 
1 Phiibectedpobiia 


fitme mijury 


SAFETY 
(GLSAFETY 4 
THIS DEPARTMENT 
HAS WORKED 


DAYS 
WITHO 
A LOST TIME 
INJURY 


THE BEST PREVIOUS 
RECORD WAS 


DAYS 


DO YOUR PART 
HELP MAKE 
A NEW RECORD 





The TPCO) Safety 
ine bee wiede 5 cle high, large 
enough to be seen distance Attra 
tively finished green background and 
white letter eatures two blackboard 
panels with the word DAYS so that it 
mas twee he date by marking in 


FOR with chualh 


A L U M | N U M Wash Spray Bowthn Te we 


water-wWwash sper 

erly conpedit teoonne oT we pant lout 

A new Stop Off lecquer for use on Aluminum in selective anodizing, or in ? 
. ing and nen-tachsy Pennsylvania Salt 


hemical tr of th 
emical treatments of this metel Manufacturing Company, 1000 Widener 
Bldg. Philadelphia 7. Pa. offers such a 


BUNATOL No. 796-CC Black is @ quick air dry liquid that flows out easy 
conditioner Pennsalt PBI A booth 


and covers well Air dries in 30 minutes to form a very adherent coating that 
is not affected by anodizing solutions or chemical solutions. Edges may be employing it is said to ¥ clean longet 
trimmed to « heir line, or lettering of designs may be exposed, and hold the meaning fewer shut-dows for booth 


edge perfectly Applied by brush, spray or dip ranniter 


rahe paint recla 
A single coat is all that is required for a good Stop OF film. This special hl ral plant 
lacquer covers « lot of surface, making it an inexpensive item to use in production . ful sal 
report woe ul salvage 


Alter running, the coating removes easily with @ quick wash in Solvent. The hol 
Wit ‘ 


ments on paint for real 


A uminum does not need any preliminary treatment other than removing surface loll i tical Rental tl 
iter at steed eTitbeal minatetia ‘ “¥ 


dirt and grease, and must be dry. Just apply Stop OF, air dry and run the work F nee 


No 796-CC Black is made for use on Aluminum and of course does a 
better job. Time is seved—rejects eliminated and cost reduced. If your enodir- 
ing requires stopping of, get the facts about BUNATOL and a working sample KE slo Masking Tape for Anodiz- 
A note on your letterhead is all that is necessary ing tehr-Manning Corporation, Troy 
N. ¥ Disishr { the Norton Company 


BUNATOLS °C 


, No. 11S Behr-Cat Brand Mashing Tape 
Manalactar ty 
ed by vey has been developed especially for the 


NELSON J. QUINN COMPANY diflic ult operation of mashing off areas on 
i wmodized aluminum and magnesum as 


TOLEDO 7. OHIO ; 
= : well as castings of these materials and 


thew alloys, particularly where such parts 
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| Polishing ont Buffing Machines 
rs 


The ACME Type B-10 


Semi-Automatic 
1S A VERSATILE PRODUCTION MACHINE 


This machine gives very efficient production 
as One operator normally Operates two or 
more units, one at each end of the lathe, 
loading and unloading one machine while the 
other has work in contact with the wheel. 





This single spindle machine is used with 
the conventional lathe for finishing such 
cylindrical parts as cooking utensils, 
plumbing goods, electrical fixtures and 
appliances, reflectors, hub caps, auto- 
motive accessories, and numerous other 
parts. 


A Type B-10 equipped with 
A-2 head handling parts 
up to 12” diameter. Vacuum 
chucking available 





Ms Equipped with Acme pat- 

ented Geared Chuck 
which keeps rectangular or 
other out-of-round work in con- 
stant uniform contact with 
wheel Two buffs finishing 
sides and top in one operation 


Toggle slide, vertical and cross slide 
adjustments permit quick set ups when 
changing from one job to another 


JANUARY. 


ishing 


1952 


Machinery 





Geared chuck for polish- 

ing or buffing faucet 
bodies. Production up to 240 
pieces per hour, one man 
handling two machines. 


Additional accessory equipment can be 
furnished for finishing an unusual variety 
of out of round parts as well as cylin- 
drical work. 


CATALOGS ON REQUEST 


1400 €. 8 MILE RD., DETROIT 20 (Ferndale) MICH. 


Oy: Acm E Manufacturing Lo. 
Se ¢ 


UbdAerd oF automat 


POLISHING AND BUFFING MACHINES FOR MEARLY HALF A CENTURY 
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Equipment and 
Supplies 


© pil Meter 


Carbon Heat bxchanger 


NOBLES 
CENTRIFUGAL DRYER 


increases production 
IZ 
200% * 


You can get results just as the 
Warsaw Plating Co. did by a 
simple conversion to NOBLES 
CENTRIFUGAL DRYER. 





Features 

SAFETY COVER 
SEALED CHAMBER 
CAST BASE 
COMPACT 

AIR EXTRACTOR 
EXPANDING BRAKE 
SEALED BEARINGS 
REVERSIBLE MOTOR 





Write for more information 





S 
NOBLES ENGINEERING & MANUFACTURING CO. 


645 EAST SEVENTH ST ST. PAUL 6, MINNESOTA 
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IT 
ct! 


Inexpensive Sarco 87 Trap-Control for Wash Tanks 


That seems to be the universal tesumonial for Sarco LSI Electric 


mtrolsy among plating men, “You see each batch is different” they 





“First we experiment—up or down a degree or two—just by turn- 
ing the thumb screw. When we get i juse right we tell the gang to 
leave it alone until the next batch comes along 

During the war, a battery of 22 high speed copper tanks illustrated 
at the left above, ran at 200 , 24 hours a day Temperatures cease to 
be a problem the day we put in Sarco Controls” they say Today these 
tanks vary from 140 to 190 —depending on the work going through 

Imagine the advantages when you have nickel, copper and chrome 


ill going at once. One inexpensive Sarco LSI on each tank does the job 





A WORD ABOUT COSTS 
Perfect control affects all the elements in the cost of plating. Rejects 
the biggest item, are practically climinated. Less heat ts used because OTHER SARCO PLATING HELPS 
no heat is wasted. The amount of metal deposited is the same all day 
e DEGREASING CONTROLS 


long—no waste in materials 


This Sarco Control can also be furnished for alternate heating and e UNIT HEATER CONTROLS 
cooling used in chrome plating. Temperature ts indicated at all times HOT WATER TANK CONTROLS 


on dial cut for maximum visibility in your range. 


STEAM TRAPS 


Ask for Special Data on Piating Controls 


SARCO COMPANY, INC. 
S A R C @) Represented in Principal Cities 

Empire State Building, New York 1, N. Y. 
SAVES STEAM SARCO CANADA, LTD., TORONTO §, ONTARIO 


(imPROVE S PROOUCHE QUALI! 
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Equipment and 
Supplies 


Karre! Finishing Material 
! Research. | 


Dank. Rack 


oumplgcea 
PRODUCTION 


CLEANING 


for those 
“Hard-to-Clean Parts 


Here's a cleaning machine that 
has no electric motors no gears 

no sprays. It operates on com- 
pressed air. It cleans faster and 
better, because it provides 
mechanical ‘shearing’ action to 
work with the cleaning chemicals, 
thoroughly removing dirt and 
chips from parts 


Get the facts on the 
MAGNUS AJA-LIF CLEANING MACHINE 


®@ Saves labor one-man operation @ One lever lowers, agitotes, raises 
Leads and unloads at top of machine batch to be cleaned 
@ Fits any production line saves Provides on-the-spot’ cleaning in 
valvable floor space any department 
@ Eliminates overhead conveyors Low first cost low upkeep 
Uses low-cost AVAILABLE Cleaners. 
or after heat treating or quenching 
ipo rouge or screw machine chips 
9g and even if you do only 
parts 
F MACHINE and the over-o cleaning 
fers you! Write for Bulletin 703-AlL 


MAGNUS CHEMICAL CO. « 41 South Ave., Garwood, N. J 
1d Magnus Chemicals, ltd., Montreal 
@ representatives in principal cities 


CLEANERS + EQUIPMENT + METHODS 
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[9 COATINGS for METALS 


Metallic 


Oraank 


ya .....-Decorative 


ror 
Protective 


Four Features of Unichrome S.R.H.S. Chromium Bath 


Increase Output of 











Acidproof Tantalum 
cuts costs in 
heating acid solutions 


Aci iproof t« 
hydrofluo 


promote 
Immune 
n heating : 
build 
» heat insulatiz 0 an 


» to bed rock 


duces servicin 








Bright Dip Finish 
with durability 


Zinc plated products can be made bright 
as chromium by immersion in Unichrome 
Clear Dip. While this finish is in itself 
extra resistant to corrosion and staining 
an application of a really tough clear 
enamel such as Unichrome Coating B-115 
clinches quality. The non-yellowing, 
baking synthetic adds outstanding re- 
sistance to corrosion, handling and ex- 
posure. This combination finish offers 
the durability and eye-appeal needed to 
win sales. 


TJANUARY, 1952 
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Production and still more production is 
the order of the day — with hard chro- 
mium. plating no exception. To many 
platers, the Unichrome S.R.H.S. Chro- 
mium Bath has multiplied capacity to 
meet output goals. It has resulted in 
more work done in less time. For four 
outstanding reasons 


]. HIGHER SPEED OF PLATING 


Increases of from 20% to 80% in plating 
speed have been obtained by plating in 
S.R.H.S. Chromium instead of ordinary 
chromium. Some recent records reveal 
that piston ring plating took 3% hours 
instead of 5. Aircraft brake discs were 
done in 40 minutes instead of the former 
65 minutes. Gun turret, engine parts and 
other defense production are being 
plated at a fast .0025” per hour rate. 


2. CUTS FINISHING TIME, TOO 


By its leveling action, the Unichrome 
S.R.H.S. Chromium Bath covers over 
minor irregularities in the base metal 
In addition, the plate is smoother and 
there is considerably less tendency 
toward “treeing.” As a result, the de- 
posits need less grinding and final fin- 
ishing. This can mean less need for ex- 
cess chromium to allow for finishing and 
consequently more plating time saved. 


3. INCREASED CAPACITY 
WITHOUT EXTRA EQUIPMENT 


Because of higher cathode efficienc y of 
S.R.H.S. Chromium, less power is needed 
to deposit the specified thickness of 
chromium on the work. In effect, the 
S.R.H.S. Bath increases generator or rec- 
tifier capacity by allowing more work 


Hard Chromium 


to be processed without overloading the 
rectifier or generator. 


4. SELF-REGULATION MINIMIZES CONTROL 


This S.R.HS. Chromium Bath needs 
minimum attention. Normally, it main- 
tains itself in the peak “plating balance” 
that assures top throwing power and 
good coverage. This feature saves time, 
keeps the bath on the job, minimizes 
rejects 


United Chromium engineers are also ready 
to pitch in and show you how to meet 
specifications in less time and with less 
expense with a Unichrome S.R.H.S. Bath 
Phone or write your nearest office of 
United Chromium, Incorporated. 


Se . 
Trade Mark 


UNITED CHROMIUM, INCORPORATED 

100 East 42nd Street, New York 17, N.Y. 

Detreit 20, Mich. © Waterbury 20, Conn. 

Chicago 4, Ill. © Los Angeles 13, Calif, 
In Canada: 

United Chromium Limited, Toronto, Ont. 
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WILLYS-OVERLAND 
SPEEDS PRODUCTION with Recently introduced, the new Willys Six is the newest 


addition to the renowned line of Willys-Overland 
STEVENS Tecan 


FULL AUTOMATIC PLATING MACHINES 


() \foot | Toledo. Ohio. hu 


vW 


fits in harmony with all production line 
requirements. 


. Ease of control. Single, absolute control 


permits minimum man-power require- 
ments. 


. low maintenance. Costs for repairs, parts 


and service are virtually non-existent 
Throughout Industry. for dependabl performance 
metal finishing | 


lis STEVENS. Onur f 


No down time. A continuous plating 


operation by the Stevens Full Automatic 


METAL FINISHING EQUIPMENT AND SUPPLIES SINCE 1883 





y 


FREDERIC B. \| | | ) \\ INCORPORATED 
JEP | : 


DETROIT 16, MICHIGAN 
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plating 


bditor 


kK. G. Soperser 





{ssistant Editor 
Dew. He. J. Reap ’ 
é ontents 


lditortal Board 


R. Mever, Dr. I 
K. B. Saltonstall, J. M - 
E. T. Candee, M. B. Dis lierberth b. Head 


Chromic Acid Anodizing | quipment and [ts Practical Use 


G. W. Jernstedt, I 
Sales Promotion for the Job Plating Shop 


Raymond Grunwald 


blectroplating of Gold Alloys 


W.C. Dieratcn, Vanager 
Edward \ Parker 


Lee bo OP Consvets, Western Represes 
tative Llt N. La Cienega Blwd., 


o a o ( ositions 
Beverly Hills 48. Calif: 344 Russ Making Finishing om position 


> 
Bldg., San Francisco 4, Calif L. R. Bastman 


Cleaning and Preparation of Metals for Elec troplating 
Henry B. Linford and bk. B. Saubestre 


Production Manager 


M. AK. Diekivson 


Convention News 
Report of Advisory Committee on Accelerated Corrosion Tests 


This month's cover picture shows an Washington Orders 66 
sluminum tray being oil polished prior 
\ I I P t 7 

to final finishing. Courtesy, Aluminum letal inishing Productivity Re port 6; 
f 


Company imerica 


1951 Index facing page 68 





Vonthly Features 


Industry News 


Published by the Ameri Personals 


can Electroplaters’ Society at 5800 N Irade Literature 


Marvine Street, Philadelphia 41, Pa | is 
Editorial, Advertising and Executive quipment ame uppiies 
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INDUSTRIAL CHEMICALS 
FROM HARSHAW CHEMICAL 


Electroplating Salts, Anodes and Processes 
Driers and Metal Soaps 

Ceramic Opacifiers and Colors 

Fluorides 

Preformed Catalysts, Catalytic Chemicals 





Glycerine 
Synthetic Optical Crystals 
Agricultural Chemicals 
Fungicides 
@ Chemical Commodities 
chemicals 


THE HARSHAW CHEMICAL CO. 
/ 4 CLEVELAND 6, OHIO 

Cleveland * Chicago «¢* Cincinnati * Detroit * Houston 

Los Angeles . New York . Philadelphia ° Pittsburgh 


= 


LABORATORY APPARATUS & CHEMICALS 


FROM HARSHAW SCIENTIFIC 


Harshaw Scientific Division of The Harshaw 
Chemical Co. is a logical expansion of Harshaw’s 
progress in the chemical field. Laboratories need 


apparatus and chemicals to carry on their work 





Thousands of items are carried in stock by Harshaw 
Scientific. Your requirements can be filled, whether 

, - , 
you need chemicals and apparatus for a single 
experiment, or to furnish a complete laboratory 
Branch offices and stocks are maintained in con 
venient locations to help you obtain your require 


ments within a short time 


HARSHAW SCIENTIFIC 
DIVISION OF THE HARSHAW CHEMICAL CO. 
CLEVELAND 6, OHIO 


Cleveland + Cincinnati + Detroit + Houston + Los Angeles * Philadelphia 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A 137 PLATING 
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A.E.S. Research Through Foreign Eyes 


ALMOsT A FULL PAGE of the Metal Finishing Productivity 
Report reviewed elsewhere in this issue is devoted to the research 
prog.am of the American Electroplaters’ Society Phe team of 
thirteen British specialists’ comments on the competence of the 
direction, the low cost, the successful operation and the great 
benefits of the scheme. It suggests that British authorities ex- 
plore the desirability and practicality of instituting a similar 


scheme with its immediate open publication of results 


J. J. Dale of the Defence Research Laboratories of Australia 
in his recently issued “Notes on Electroplating in U.S. A.” also 
discusses the A. B.S. research program and mentions the consid- 


erable results of a useful nature that it has already produced 


Perhaps the best compliment that both the team and Mr 
Dale pay the A. b.S. and the American plating industry is to call 
them “farsighted”. In the past, American business was often, and 
justly. condemned for its shortsightedness in not preserving the 


country’s natural resources It is encouraging to note that its 





attention to the future. through research, is being recognized 


\. bk S. members. both active and sustaming. in the Ll. S. as 
well as in Canada, may take pride in what they have done so far 


ind be emboldened to do even more in the future. 


Jeatle Soderberg 
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Chromic Acid Anodizing Kquipment 


and Its Practical Use 
HERBERTH bk. HEAD 


ng Compar Detroit Vich 


CLEANING LourpMENt 
idded approxi It is considered good practice to vapor-degresase 
gth. 7 ft before anodizing to remove oil and grease from the 
MH) ft. these parts before they enter the cleaner tank The cleaner 
1500 te 8000 tank can be an ordinary steel tank, equipped with 
heating coils and ventilating hoods, much the same as 
il installation my cleaner tank in a plating line 
the experimental plant The rinse following the cleaner tank can be an ordi 
equipment were tried: in nary steel tank, supplied with heating coils to keep the 
gained has been used to rinse Water warm. It does not have to be hot. With 
other Briggs’ plants cold rinse water one is likely to encounter a film of 
grease that has been precipitated on the work by the 
(aentnviina Kourvwent cold rinse 
dizi plant is the low-voltage 
ining we purchased three dif ANopIZING TANKS 
imely, copper oxide, copper There is considerable difference of opinion as to the 
We also purchased two manner in which anodizing tanks should be lined up 
enerator sets: one type, a for maximum efficiency 
i squirrel-cage motor The tank used for chromic acid anodizing must be 
excited generator driver made of steel as the tank acts as the cathode in the 
with a direet-connected circuit Because of the relatively high voltage em 
the generator shaft fur ployed if as imperative that the work be not per- 
motor and generator mitted to short-circuit to the sides or bottom of the 
oltmeter on all anodizing tank: that would cause a breakdown of the coating 
instruments have shows and would usually ruin the whole tank load of work 
generator has by For this reason the tank’s sides and bottom must be 
1 desirable fea protected with insulating material 
raft use With 


Originally we employed wood lattice-work, which 
was used to a great extent in the past. Wood is im- 
practical for the following reasons: (1) it reacts with 
the chromic acid to form trivalent chromium, and the 
very rapid deterioration necessitates frequent, costly 
re pl ements: (2) quite often wood will swell and close 
the ventilation ducts, the workers will begin to have 
nose bleed, and there will be a visit with the shop 
committee, or even worse, a strike 
We have tried many other types of insulation 
efficiencs None of the plastics and we have tried a number of 
lifiers with them stood up satisfactorily in our solutions. How- 
ever, weshave been advised that other plastics are 
mee ex available that might be satisfactory. Svnthetic rubber 
true with ilso gave unsatisfactory results 


In our first experiment with ceramic-coated ex- 
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panded metal, we used l6o-gauge perforated steel witl 
me coat ol porcelain-e1 amel ground coat: it’ held up 
for about 40 davs. Next we tried one ground coat and 
two acid-resisting porcelain-ename! finish coats; it was 
in operation for over 6 months, and for a while we 
thought we had something worthwhile, as the per 
forated metal gave us maximum cathode action. Next 
we tried '4-inch hammered wire glass; it did very well 
except for considerable breakage, which resulted in 
loss of time while the insulator was being replaced 
heat-treated 


glass securely fastened around the sides of the tank 


We are now using sheets of “Herculite 
md spaced about y-inch ipart This type of insula 
lion doe Snot preve nt the tank from se rving is athode 
The bottom is protected with a laver of acid prool 
brick without cement joints 


Auriiary Cathodes 

Where auxiliary cathodes of steel are employed care 
should be taken to fasten them securely to the tank or 
to the rack structure, so that movement and contact 


with the parts under treatment be prevented 


Soluiton Aguation 

Provision should be made, in the tank, to agitate 
the solution in order that the bath be maintained at 
an even temperature and that the chromic acid flakes 
dissolve rapidly when added to the solution. Air agi 
tation will serve this purpose very well. A steel pipe, 
in which a number of holes have been drilled so as to 
shoot air out toward both sides of the tank in a slightly 
upward direction, can be placed near the center of 
the bottom of the tank. It should be laid on top of the 
brick lining so as to be easily removed for mainte- 
nance. Too rapid an agitation is unnecessary and 
likely to cause parts to short-circuit or become loose 


in the rack and thus end up in the reject pile 


Heating and Temperature Control 
A word about temperature control of the solution 
A thermal-control apparatus equipped with a record 
ing thermometer is the most satisfactory. [It operates 
We have 


found it good practice to furnish the tank with coils 


two separate valves, by air or electric power 


on both sides and have steam and cold water running 
through the same coils intermittently We are able 
to maintain the temperature within 1° F with such 


equipment 


Electrical Equipment 

Besides the recording voltmeter mentioned above 
it is advisable to imstall recording ammeters on all 
anodizing tanks. When that is done, one is able (1 
to keep a close check on the loads and protect the low 
voltage equipment from over-loads, and (2) to deter 
mine Whether maximum production is being main 
tained at all times 

Chromic acid anodizing may be done not only in 
hand-operated tanks but also in semi- and full-auto- 


matic machines. Specially designed electrical control 
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equipment ts needed t hold down the 


Where full-automatic machines are used 


R AcCKS 

Caution should be exercised to minimize human con 
tact with work in process. We use movable work racks 
on which the racked parts are hung before they are 
started through the process cvele These racks can be 
moved by means of an electric traveling crane from 
the loading station right down the line, from tank to 
tank, to the inspection room. We use a number of 
these racks, so that all tanks can be ke pt full and work 
ing at all times 

Originally we wired all work suspended in tanks, but 
in the early part of 1941 we started experimenting with 
racking fixtures, with the result that almost all of out 
work is now being racked. This results in a consider 
able saving of man hours, electrical energy and chro 
mic acid, and in a much better job. We are convinced 
that any part can be anodized on a properly designed 
rack just as well as, if not better than, when sus 
pended by an aluminum wire. We cover our racks with 
a protective coating, thereby preventing unnecessary 
current consumption and effecting a considerable say 
ing im chromic acid. In addition, the coating increases 
the life of the racks by a ratio of about five to one 

Any part of a rack that enters the anodizing solu 
tion must be made of aluminum, because copper or 
brass dissolve anodically in the solution, and steel 
draws such a high current that no one has sufficient 
generator capacity to do any anodizing 

Aluminum rack contacts must be cleaned, mechani 
cally or chemically, each time they have been tased 
because the contacts will become insulated by the 
anodizing operation. Filing is common for mechanical 
removal of the anodic film from the contact points 
Chemical cleaning can be done effectively in either of 


the following solutions 


1. Caustic soda 6 oz/gal 

Temperature 140-150° F 

Time until gassing 
appears 


2 Phosphoric acid (85°; 5.6 fl O7 gal 


(Chromic acid 2.8 oz/gal 
Pemperature boiling 

Phe areas on the work which make contact with the 
Thus, the rack 


contact points must be kept as small as practicable. 


racks are usually bare after treatment 


In designing the rac k. ore should void the possibility 


of formation of gas or air pockets on the work, which 


will prevent formation of the anodic film 


ANODIZING SOLUTION 
As originally prepared the chromic acid solution 
contains 2.5 per cent by weight (3.3 0z/gal) of chromic 
acid. Standard commercial-flake chromic acid easily 


‘£ 


Continued on page 5& 
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SALES PROMOTION FOR THE JOB PLATING SnllP 


KAY MOND 


GRENWALD 


unwald Plating Company, Chicago, Ill 


PROMOTION for the job shop plates 
ol ulWwiys easy to solve 
plating plant oo 1935 with Looe 
prine'e nd 10 employees, and since 
expanded steadily so that our facilities 


worked by 150 
eqquipinent lo polishing 


10.000 square feet and are 
ilornmaty 

‘ including stamless steel and 

w both rust-proofing and 

The parts piated with 

me oor otherwise fin 


process or in infra 


ell to the wer 
of advertising 
rot tor Us 
row because 
Arid the 


esiriabole 


nud which 


is placed, and we get our share of orders from big 

corporations because they go by the size of the ad 
This should continue to be helpful im securing re 

Many of our 


present customers are large firms turning more and 


urmaument orders in the months ahead 


more to defense work, and our past relations with 


a good com 
We know lor a fact 
that the directory has helped Grunwald get attention 


them and the directory advertising are 


bination in securing sub-contracts 


in Chicago's big television-manufacturing industry 

We have no interest in building the business of the 
telephone directory people, but we do find that a 
quarter-page ad is not merely two times as valuable 
isan eighth of a page. [t is worth considerably more 
than that to us. Undoubtedly, still larger space would 
be better vet, but advertisers are restricted to a quar 
ter-page in the Chicago directory We would take 
i full page ad unde: “Platers” if that were possibl 
ind we wouldn't say so if we didnt think it would 
pay in Volume of business 

Hundreds of companies in the plating industry neg 
lect almost completely the proper use of the telephone 
directory. In sales promotion, techniques are different 
When it's a service instead of a product being sold 
bor example, we experimented during the last) war 
ind bought some local radio time Put we couldn't 
‘specials’ like a hardware dealer. Results 


would have been different if we had had tools to sell 


rdvertise 


DRAINING OF SALESMEN 
Nnother ispect of sales promotion to which we 
iven much thought is the selection and trainimg of 
salesmet They must have some familiarity with the 


md this back 


of theoretical knowledge ts important to theu 


pri ciple sof chemistry and metallurgy 


following up requests for estimates ind in 


There's no substitute for knowing the 
of the trace We dor 


confused when an informed buyer asks a simple ques 


t want them to become 


tun tbvouit. sav. the 


to another 


idhesion of one particular metal 
Obviously, the man who combines both technical 
owledge and salesmanship represents the ideal, but 

is a hard combination to find. If he has been a 
lesman, he has to be taught plating before he is 
vent out; if he has been a plater, he must be taught 


salesm inship 
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ELECTROPLATING 
of Gold Alloys 


EDWARD A. PARKER 
Technic Tre Providence, R. 1 


(rreen Gold Pank voltage usually +-6 volt 
(rreen golds, as such, have not been in popular favor Avitation none 

for at least two decades. There has been a small de Anodes stainless steel, 2 x 

mand for it in two- and three-tone work, e. g.. in order cathode area 

to simulate green leaves on flower sprays The stat 

ment that there has been little study of gold alloys 


(comparison with other formulas indicates that 
goes doubly for the green golds 


in order to operate at lower temperature, from room 
Basically, silver or cadmium are added to a 2th to 130° F (54° ©), it is necessary to raise the concen 
gold solution until the desired color is produced. Just tration of silver or cadmium or both from two to five 
why the addition of these white metals to vellow gold Stenee Alen solutions containing tisher concentra 
will produce a green has always been a mystery tions of base metals are operated at lower current den 

> ad s 
Probably the answer lies in the distribution of the sity, some as low as | asf (0.1 amp ‘dm 
light reflectance for the two metals over the wide span ; : 
u At the given operating conditions, further addition 
of visible wavelengths 
of silver only dilutes the green color, until finally a 

Tine addition of other white metals to gold solution 
white gold with a green cast is obtained. With other 
no matter how carefully done, has never produced a 
conditions the same, a lower temperature also weakens 
gould green color Zirn will produce “a pale, weak 
the green color 
green, and further additions pale out the color still ul ' 
ost of the earlier literature s ifies that the cor 
further instead of intensifying the green. Within a oo a , — ' = 


centrate be prepared by dissolving a green-gold anods 
lt or 18 K) in a divided cell. A given weight, such as 
Lo ge | (10 dwt 
oz gal) of sodium or potassium cyanide as the initial 
electrolyts 


very narrow range of temperature and concentration, 


the addition of nickel will produce a very slight green 
ral . * was dissolved in 30 g/l | 


cast. Some call this color a greenish Hamilton. Ut is 
somewhat fugitive Further addition of nickel will 
produce first a very pale yellow and then a white 
gold. Tin has no effect, and only pale yellows are ob tse of such concentrates or of the anodes them- 


tained If the gold content is low, white golds are selves, however, soon leads to pale, off-shade deposits 


plated An electroplat. of the required green color from a 


One recommended formula is new bath will analyze 18 20k, or 75-84 per cent gold, 

whereas the original anode or the metal composition 

(old, as KAUN 2.0 ¢1(5 dwt gal of the solution was Lith, or 58 per cent gold. After 

Silver. as KAg(CN 020141 S10 some use of the solution, its base-metal has increased 

dwt gal considerably and the gold-base metal ratio has dropped 

Free cyanide, KCN or below its optimum value. The resulting color is pale 

NaCN r3 or reddish depending on the composition of the origi 

Disodium phosphate, nal anode and the plating conditions, i. e., free-cvanide 
NaoHPO, 12H.0 , ‘ ors content, temperature, ete 

A trick used by old-time platers to produce a very 

Femperature 150-160° F ry deep green from the above-mentioned solutions was to 

Current density 10-30 asf 2 amp add a trace of arsenous oxide. The amount was never 


dm measured, but judged from the amounts added to pro 
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TEUaeaaeeeeitn 
times the gold cor 
iy 12 16K (50-607 per 
of base metals will cause considerable 
matte plate or both. In fact, Raub and Bihl 
list their gold-tin formula as producing a dark 
plate because a plate contaming 50 per cent ti 
i vellow cast Pheir higher tin alloy 
wily buffed to a high finish. 
ed of such soft metals 


Strictly speaking, antique golds are not alloys but 
loose combinations of metal erystallites, their oxides, 
hvdroxides and basic carbonates In brief, the plates 
has to produce ina few minutes an appearance which 
nature takes many years to create Phe ultimate ts 
to produce a true “heirloom” effect 


lo do this the plater takes advantage of everything 


that is considered bad practice in bright plating. The 


most direet approach would be to produce a deposit 
that is dull or rough or both at low current deusity 
india bright deposit at high current density. Uofor 
tunately, the reverse effect: predominates. Therefore, 
the usual process is to deposit a bright, adherent plate 
first and then allow the smut which first appears on 
the high-current-density points to spread to areas of 
increasingly lower current density. When the piece 
has been completely covered with smut, or “old” 
plate, it is “relieved This means, in brief, that the 
highlights are rubbed clean or to a bright finish. In 
many cases the relieved piece is plated again, this time 
in a bright-plating solution, to produce still other 
olor effects 

Po accentuate such effects still further, the piece 
may be matte finished either chemically or mechan 
cally before plating, and then only the highlights are 
eut and glossed The dull recessed areas will plate 
with “that aged look’, and the highlights will have the 
necessary sparkle and life to produce the necessary 
contrast 

Design of such an article is extremely important 


\ flat-tailored item refuses to become antique. The 
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item: which in be a tiqued on the tinal finish required the work was sand blasted, 
Increasing the detail, of matte dipped, or satin finished, and only the high 
wit Still ‘ ‘ ‘ lig ere cut and glossed Such roughened surfaces 


essed ‘ ) ' centuate anv tendency of the plating 


writer | rT old content is 


ost imniportar welor ont tis se gold on 


oth surtace >» pitensits ‘ whion further 
sodium hyvadre o i mixture of ammonia 
As the solution is 
=. at bye 
smut 
plate it comes frum the bath is an uneven 


rowrnsh-vellow smut ( ake ‘ s ( j- 
isually applies only to items I ish-vellow smu Po make the finish more uni 


' orm. the ‘ S eT S " ) . 
ond on Granse-wellin forn work Is ¢ rally pmmersed in a hot evanide 


CN TE which will tend to bleach the smut, or in 
ipplied a iil ; ss ome cases, the item is flashed in a 24h solution The 
ntinue pon ™™ 4 : ‘ ! ire then relieved by rubbing with bicar 


tubbing (barrel burnishing Thus we see 
t process is just thre imntithesis of what is 
12th bath 


practice, the oldest 24h solutions with their high 


Thiost iniport mit tactors wu rere vold 


vold content thie pil ariel thee unmount of 


decomposition products \ fresh solution 
ery pro content of evanide decomposition produc {ts are used as 


ntam 10 20 dwt gal i ol 


starting maternal to get the aged look 


satisfactory finist v ) ibove 13. will 


improve the finisl “ees © stlution is. used \ suggested formula for a new solution and operat 


and builds up in deyvradation products of evade the . lition ar 
pil must be progressively lowered to give the same 


7 Gold, as KAULEN v 15 dwt ‘gal 
olor \ high pil under these conditions produces i 


Free evanide, NaCN é' l oz gal 


Sodium hydroxide zg $ 2.6007 gal 


ry dead wd dirty ppearance, ind after havin 
relieved, the highlights have no life or sparkle 


Sodium format 22 ¢ 2-3 02 gal 


trea 7-llgl L-1.5 oz/gal 
Pemperature 160 180° F (71-82° ¢ 


Agitation during the first 3 se« 


inne 40 LBO sec 


nstead of decreasing the pH, the usual practice among 
gold platers is to flash the relieved piece in a new 2th 
d-thashir bath to meet the standard for a bright 


finish Po put still more contrast in the finish, the 


extreme highlights used to be hand burnished with a 


special too e velk ol s oduce 1 the ; 
pecial tool. The yellow-gold finish produced with th SF in: Cecilin aeatalt Ae weak oil bees Wa a aa 


burnishi tool was bright, hard, extremely tarnish 


eral methods for reducing the overall cost of a rose 
resistant, and contrasted strikingly with the orange gold finish. One is to plate, at high voltage and room 
recesses. Incidentally, such burnishing makes a good 
test for adhesion 

karly workers generally agreed that the addition 
f carbonate produced a dark rose. Although the 
vuthors of many of the recorded formulas stated that 


i¢ irbonate content of only 5 oz gal 7 rh | or less 


temperature, in the simple copper evanide bath. After 
the highlights have been glossed, the smutty recesses 
require only a small amount of gold to produce the 
desired effect Another method of pretreatment is to 
plate copper by immersion in an acid copper chloride 
solution at room temperature (1 lb (120 g) of copper 
is necessary, a few advised gradual addition until the irbonate dissolved in 1 gal (1 1) of hwdrochlorie acid 
proper darkness is obtained Phe addition of caus Phe otherwise uneven color is made uniform by agita 
MK “ was said to produce i light-rose color in con i chloride 


. tion in solution. Only a few seconds’ strike 
trast to the dark rose from carbonate solutions. Other 


in a rose-gold solution is necessary, after which the 
were ferrocyanides or ammonium chlor ' 

irty may be 
ide or both. Merigold® carried the ammonium chloride th 
effect to the extreme by adding 2 lb gal (240 ¢ 1) and 
boiling until the solution became acid to litmus paper 
If such treatment did not reduce the pH sufficiently, 


then small amounts of hydrochlorie acid were added 


additions 4 


relieved and given a final strike in a 
gold solution 

Roman gold has not found much favor in the last 
few decades. Although the term has been used quite 
loosely, it usually means a dull gold finish. Ordinarily 
the surface is roughened to a satin or dull matte and 
Phe solution was operated at room temperature. Still then plated in a high-concentration gold solution. If 
umother variation was that of Proctor®, who added the finish is streaked or uneven, the surface is again 


hyposulfites in quantities large enough to produce a 
dark plate 


Ir iddition to soluttior Variations wdvant iwe Was 


scratch brushed or pumiced Some consider this the 


real antique finish 


taken of variations in the surface finish Depending Grreen-qold smut.—\ green-gold-smut finish differs 
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vdalitven 


} 
Phi 


gold 


contains 


suitable 


pl iting 


hut 


" 


ritiqiies 


reqquire Titeth trbore 


ire two additional me 


is, after suitable preparation, to put 
smut, relpeve ou i tub, wash ind fo 

with t 2th gold plate The parts may ther 
tubsbed nol thecessary 

The second method is to add lead salts dissolve 
“ddim hvdroxide to a rich (8 10 dwt gal: 3.2 -4 ¢ 1] 
21K solution. The articles are then tubbed to relieve 
the highlights. Such oa finish requires only one rack 
ing and has found some favor because of this fact 
However, after the solution has been in use for some 
time, the relieved highlights are too dark, and usually a 
bright 24K plate is required on top of the smut in order 
that the relieved highlights be satisfactory. Later on, it 
may be necessary to flash 24K gold over the relieved 
highlights to bring up the required finish. At this point 
inew gold-smut solution should be made 

Such factors necessarily make the finish cost much 
more than the finish by the green-gold-smut method 
nd omany times that by the Russian base 
method 


smut 
Nast mitques are lacquered to preserve the degree 
of antique originally applied. With lead, arsenic and 
basic compounds in the plate, the finish will deteriorate 


rapidly if not protected from atmospheric moisture 


Arren Treatvent 


Drying of highly finished gold-plated work ts very 
ienipror tian Phe older methods of drving in sawdust 
introduced tnnumerable chances for seratching of the 
work. Dust and dirt from the air will rapidly contami 

ite the sawdust and lead to seratcehing More suit 
ible means are hot-blast dryers or ovens with recireu 
lating air. When these means are used it is mandatory 
that the final rinse be cold deionized water or an alco 
hol. A hot-water rinse usually will cause water stams 
on the work: whereas most of the water evaporates in 
i few seconds, a few droplets remain, which on evapo 
ration leave a residue of all the dirt or impurities that 
were originally in the hot water 

With aleohol as the final rinse the velocity of the 
hot air does not have to be very high: but if deionized 
water is used, the velocity has to be increased enor 
mously so that most of the water ts blown off. Uf this 
ms not dom the drier becomes a hot box acd the 
water evaporates only slowly as the work heats up 


For some work this slow evaporation of water is vce 


quate, but for highly finished work or work with large 


flat areas. staining will occur 

Parts with concealed poche ts. such as cull links of 
hollow bracelets, in which hot solutions have displaced 
the air with water or plating solution, cannot be dried 


successfully by this procedure Perchlorethvlene de 


Confrr 
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per 
tory 
ductior 
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bufling 


problems 


vivance the art 


Making Finishing Compositions 


i. i 


Vlanager sifior Depar rier 


Hk FINISHING INDUSTRY 
services from the manufacturer of polishing and bufl 
First, the 
quality and performance of these materials. Second 
he ws 
ing requirements and to keep pace 


requires five basic 


Wig compositor ~ user 1s ¢ ntithed to wari form 


entitled to new and betler products to meet chang 
with the deve lop 
ment of new and improved machinery and methods in 
his plant 

Meeting ese two demands calls for 


und the se 


the close 


operation of the laboratory, the plant rvice 


ntative Raw materials must be carefully seru 


represt 
d for 


tinized in the laboratory before they are 


the plant \ 
inalysis and microscopic examination of abrasives, as 
ind 


to assure controll d 


Ipprove 


variety of tests, such 


use by as screen 
chemical 
other bindet 
quality In 


well as ind physical tests of oils, fats 


must be mack 
addition 


find the right materials to solve specific polishing and 


awents 


special tests must be made to 


bufling problems 

Phe crux of maintaining uniformity of finishing com 
positions, however, lies in the plant itself. Each type 
of composition must be mixed in its own separate ket 
tles and tapped into its own molds if contamination 
prevented. The 
in avoiding contamination is readily apparent when it 
than 100 different 


The number of raw ma- 


is to be need for the greatest of care 


is considered that there are more 
compositions In COMUIMOD USE 
terials going into these products is even greater 
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complete line of finishing compositions that would be 


uniform in quality, texture and dimensions It is 
equipped with precision scales, steam-jacketed mixing 
kettles, modern materials-handling devices and accu 


rate control instruments, and it is staffed with highly 
skilled and experienced personnel. 
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finished but the 
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with suit ible 


demand for many varieties of composition 


variation of materials to be 


ilso from diverse types of finish re 


characteristics for finishing brass, alumi 


num, diecastings, the many types of steel, silverware 
iro md plated metals. as well as wood. plastics and 
other bright, 


bright or composition 


materials Each finish semi 
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results, a composition designed for the 
must be used 


New 


stantly being developed for polishing and buffing 


and better methods and machines are con 
The 
composition manufacturer must keep abreast of these 
developments and have ready the products to go with 
them. Consequently, Stevens maintains a completely 
equipped experimental shop where new equipment and 
processes are analyzed and compositions are evolved 
that will best meet the problems accompanying faster, 


more eflicient finishing operations. 











Laboratory facilities for testing ma 
terials before mixing is maintained by 
modern composition manufacturers 
Here a chemist is runni ya test on a 
sample al Pripoli powder i widely 
used natural abrasive to determin 
the variation in coarseness. Each pik 
represents a different grain size The 
sai.ple must have a certain percent 
age size distribution in order that the 
corresponding lot be accepted for use 
Similar tests are made on other ty pes 
of abrasive All binder materials are 
ilso subjected to laboratory analysis 


first step ‘ ! el rulacture if COM positior sus taken on the 


d tloor of the new, modern Stevens plant. Abrasives are first weighed 
et the formula requirements and thet poured mtooa hopper leading 
proper Mant kettle below 


At the same time the binder, in this case a greasebase material, is ru 
thre mene hettle bottom left The grease ts pre heated to the proper 
steam-jacketed kettles. The loading tank, a measuring unit 

filled from the heating kettles and moved to the 

ho whieh the hot grease is dumped into the proper 


When lime compositions are made, the still liquid composition is al 


f to run from the mixing kettle directly into the foil-lined tubes in 
packaged (bottom: right Mixing kettles and moulds are 
oughly after each run of a different type of composition to 

ol the product 
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Electroplating of Gold Alloys 


atrapped lig 


ther solution, used 


blique s iwadust 
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After drying, the work 
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Chromic Acid 


meets the requirements of Army Navy 
AN-O-A-81 (| November 28, 1933 

Phe 250-hour salt-spray specificats 
AN-C00)-4-096a can be met in 50 minute 
per cent bath made uo with ordinary tap water 
where the water is heavily chlorine treats 
chloride content of the water must not exces 
gl (0.016 oz gal (hemical methods of analysis 


given in specification AN-O-A-81 


ANODIZING OPERATIONS 

After the work has been racked (hung on a carrier 
rack), washed and rinsed, it is immersed in the anodiz 
img solution, with no current on at time of immersion 
The anodizing bath must be maintained at a tempera 
ture of 95 = 5° FL The current is turned on, as low 
as possible, raised gradually until it reaches 10 volts 
and held to 


The time usually recommended for raising the voltage 


1 volt until 30 minutes have elapsed 


to W volts is from 6 to 8 minutes. One can ratse it 
much faster, but then when 40 volts have been reached 
the voltage will continue to rise, and one will need an 
operator to stand by the controls for the entir 0) 
minutes required to form the anodic film. If the volt 
we is raised as recommended, it will remain constant, 
ind the operator can get more work ready for the 
next load 

When the capacity of the low-voltage equipment is 
being calculated it is good practice to use as a basis 
8-10 amperes per each square foot (0.86-1.1 amp dm 
of work that the tank will hold After the WW volts 
have been reached, the steady operating current den 
sity varies between | and 3 asf (O.11-0.32 unp dm 

In the early days, the chromic acid solution was 
simply used until it ceased to operate Today it is 
maintained at a pil value between 0.85 and 1.0 
ind at a specific gravity of from 1.075 to L091, and 
the pH and composition are controlled by drawing off 
1 part of the solution and adding water and fresh 
chromic acid Linder these conditions, a film thick 
ness of approximately 0.00004 Inch will be produced 
ita current density of about 2 asf (0.22 amp/dm 

lo facilitate later handling, the anodic treatment is 
followed by a plain water rinse at a temperature of 
16 170° | 

Several papers have provided information that has 
proved useful in our work They are given in’ the 


short bibliography 
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‘L-Type’ Selectro-Platers... 





LOW RIPPLE 


Green Electric can now furnish ‘‘L-type’’ Selectro-Platers which use a full-wave 
three-phase circuit delivering DC with a ripple of less than 5% rms. The efficiency 
will be at least equal to the earlier wye models and there is no sacrifice in perform- 


ance characteristics. The ripple frequency, for the usual 60 cycle AC supply, will be 
360 cycles per second. 


WILL IT WORK? 


Certainly, it will work. Units of various sizes up to 5000 amperes have been used 
daily in the field for over six years. In accordance with Green Electric's conservative 
policy no announcement was made until our engineering department was satisfied 
that there were no hidden bugs. One reason we took so long is that some experts 


doubted that this circuit was suitable for low-voltage (electroplating) rectifier units. 
It is. 


HOW IMPORTANT IS RIPPLE? 


Frankly, we don't know. There is no simple answer. Too much depends upon how 
critical the process is and, incidentally, upon how well the operator controls other 
factors such as electrolytic composition, bath temperature, etc. 


We know this: the wye circuit (18% ripple), which we incorporated in thousands of 
rectifier units during the past eleven to twelve years, was entirely satisfactory for 
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supplying DC to a wide variety of metal finishing processes including nickel, bright 
chromium and hard chromium. We still feel that our regular wye circuit is suitable 
for well-known electroplating processes. Low ripple units were designed and built 
by us as special jobs chiefly for applications other than electroplating. That's how 


we were able to check, in our final-test laboratory and in the field, the performance 
of the L-circuit. 


Recently, people have asked for low-ripple units for new electroplating operations 
and we decided to let everyone know that L-type Selectro-Platers are available. 


HOW TO GET L-TYPE SELECTRO-PLATERS 


On your order for Selectro-Platers specify ‘L-type’ or, if you prefer, say ‘‘Low 
ripple’’. There is no extra charge for this circuit arrangement for larger units — 
meaning any Selectro-Platers normally housed in floor mounting cabinets. For 
smaller units there is a nominal additional charge. Single input voltage only. 


Place Your Order Through Any of Our Regular Representatives... 








WALTER R. BINAI INDUSTRIAL CHEMICAL & EQUIPT. CO. 
INDIANAPOLIS MINNEAPOLIS 


CORL CHEMICAL CO. MUNNING & MUNNING 
SEATTLE NEWARK 


CROWN RHEOSTAT & SUPPLY CO. WEAVER EQUIPMENT & SUPPLY CO. 
CHICAGO HOUSTON 


W. M. FOTHERINGHAM ALLEN I. WILLIAMS 
BUFFALO DENVER 
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GWE US. THIS OATA OW PROOUCTS YOU 
Polish or Buff 


We'll show you how fo do it 
- FASTER, BETTER, MORE ECONOMICALLY 


LABORATORY DATA SHEET 


SCHAFFNER MANUFACTURING CO., INC. We are now using the following 
Schaffner Center, Emsworth, Pittsburgh 2, Pa. compositions: 


Manufacturer 

Type of Material 

Type Cutting 
Coloring Cut and Color 
Code Number 

Automatic Hand Buffing 


Miscellaneous Data 


lf Free Samples are desired please check type: 


b Sr 


Grease $ k Tripoli 
Stainless 


Paste 


Wa ol 
\ attach to your letterhead MA IL TO | a 
\ If you do Polishing or Buffing — you need this im- 
\ portant catalog. 
Because of our recent plant expansion several val- 


| vable territories are available—write us confiden- 
tially about yourself or your firm. 














Schaffner 


MANUFACTURING COMPANY, INC. 


SCHAFFNER CENTER + ROSEWOOD 11-9902 © EMSWORTH, PITTSBURGH 2, PA 
* TRIPOL! COMPOUNDS * CHROME COLORING ROUGE * GREEN ROUGE * JEWELERS’ ROUGE 
"Schaffner Bros. make * CROCUS COMPOUND * STAINLESS STEEL COMPOUNDS * ALUMINUM BUFFING COMPOUNDS 
things shine’ ALL-PURPOSE BUFFING COMPOUNDS * WHITE COLORING COMPOUNDS * NICKEL BUFFING 
Bob — Paul — Gus LIME ” EMERY CAKE . PLASTIC BUFFING COMPOUNDS ’ TALLOW GREASE STICK 
* PUMICE GREASE STOCK * POLISHING WHEEL CEMENT * STEEL POLISHING COMPOUNDS 
COMPOUNDS MADE IN BAR. SPRAY OR PASTE 
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IV. DEGREASING EVALUATION TESTS: SEQUENTIAL TESTING 


(CONTINUED FROM THE DECEMBER, 1951 ISSUE 
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DEGREASING 
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TABLE X. THE SEQUENTIAL SERIES~—REPRODUCIBILITY OF C.I. RESULTS 
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TABLE X. THE SEQUENTIAL SERIES—REPRODUCIBILITY OF C.I. RESULTS 
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TABLE NLL LABORATORY DATA—(Continued 


Available for Immediate 
! Shipment, Attractive Values 


Sequen Water 

tial Run Sam Spray Atom , break 

THE FOLLOWING EXCELLENT REBUILT AND 

GUARANTEED ELECTROPLATING MOTOR GEN- 

ERATOR SETS AND RECTIFIERS, WITH FULL 
CONTPOL EQUIPMENT 


Series N ple pattern an 


Lard Oil—70 10 min 
PLATERS 

7500 3750 AMPERE 6/12) VOLT 

A. P. MUNNING UOPTIMUS Separately 

Excited 

6000 AMPERE, 26 VOLT, dANTZ & 

LEIST. Separately Excited 

£000 3000 =AMPERE 6/12 VOLT 

BOGUE. Synchronous Motor, Separately 


Eacited 


5000 2500 AMPERE 6/12) VOLT 
EAGER ELECTRIC CO. Separately Excited 
3000 1500 AMPERE 6/12 VOLT 
HANSON. VAN WINKLE-MUNNING CO. Syn 
chronous Motor baciter-in-Head 
2000 1000 AMPERE 6/12) VOLT 
HANSON. VAN WINKLE-MUNNING CO. Syn 
chronous Motor.  E-aciter-in-Head 
2000 1000 AMPERE 612 VOLT 
A. P. MUNNING DOPTIMUS 

1500 750 AMPERE, 6 12 VOLT, HAN 
SON VAN WINKLE MUNNING CO 

1500 750 AMPERE. 6 12 VOLT. CHAN 
DEYSSON. Synchronous Motor, Exciter 
in-Head 

mo 70 AMPERE 6 12 VOLT 
HANSON-VAN WINKLE-MUNNING CO. Syn- 
chre Motor Facitersm Head 
1000 500 AMPERE, 6 12 VOLT. CHAN 
DEYSSON ELECTRIC CO +ynchronous 
Motor b.xciter-in-Head 


ANODIZERS 
4000 AMPERE. 40 VOLT. CHANDEYSSON 


ynchronous Motor 440 3 60. Exciter 


al Onl 


Head Comple ontrola 
un AMPERI 0 VOLT IDEAL. 
baxciter-in-Head 
HO AMPERE. 40 VOLT. CHANDEYSSON 
ELECTRIC CO vchronous Motor 
E.xciter-in-Head 
») AMPERE 
bxciterin-blead 
11) AMPERI 
buxciter-in-Head 
0) AMPERE. 25 Vé CHANDEYSSON 
DEGREF yne nous Motor 
r-in-Head 
RECTIFIERS 
GREEN SELECTROPLATERS, i800) AM 
PERI 12 VOLT, for 220/360 At 
UDYLITE-MALLORY RECTIFIERS 1440 
? AMPERE. 6 12 VOLT for 220 
440 3 GO AL 
00 AMPERE. 30 VOLT, 6. E. COPPER 
OXIDE RECTIFIER with separate 
ontr 203 60 


SPECIAL 


No. 101 PRODUCTION PIPE POLISH 
ING MACHINES 


Vany other sizes of Ml. G. sets and 


rectifiers loo numerous to mention 











PHONE, WRITE, WIRE 
This is contribution No. 24 from the Chemical Engineering Department, Engineering 
Center. Columbia Uniwersitv. New York, N. Y This paper is hased on laboratory work M. E. BAKER co. 
25 WHEELER STREET 
Kirkland 7-5460 CAMBRIDGE 38, MASS 


done between September, 1950 ana January, 1951 
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CHICAGO... HOST CITY 


For ALE. S. 29th Annual Convention 
and <trd Industrial Finishing Exposition 
Sune 16-20. 1952 


addithon t the la 


uisine inchides all 


preter 
cmv wall 
Shangri-la and 
all excellent t 

food delights 
miber in the hundreds 
North, South or West 


Bohemian cafe to suit 


the fisve e if ant 
there i ss (Chalet serving a host of 
(eTman ¢ The Camellia House im 
the Drake features wh delights as Lob 
ster Cardinal and Pheasant Souvaroff and 
other Also in the Drake is the ¢ ape 
Cod Room, specialists in fish and seafood 
fering a 55 item variety 

The Ovster Bar in the Morrison and 
the Well of the Sea in the Sherman sery¢ 
many a seafood delight And the Pump 
Room in the Ambassador East provides 
the best of foods and is well known as a 
gathering place for celebrities of the enter 
tainment world. f r correspondents 
ind newspaper columnists 

One's appetite will not go begging in 
Chicage neither will one's quest for apy 
kind of entertamment (4 course, the 
men will be spending most of their time 
at the Educational Program and the Ex 
position, and the Ladies Committee has 
made extensive plaus for the entertain- 
ment of the fair sex But there will be 
time to enjoy the lighter side of lift 


ENTERTAINMENT 
For the people who can't sleep or don't 
want to, there are more than 80 nite-owl 
ifes, of which many remain oper until 
4 A.M Their main attractions are fea 
tured entertainers from Broadway end 
Hollywood, who appear regularly in Chi- 
vidition to some of the first 
houses in the downtown area 
numerous legfttumate thea 
the tine { « nven 
alf doze straw hat 
featuring summer stock with 


tlities 


’ aten 
x scheduled 
during the 
bexyx ot " miles of pro 
tected be ! ‘ ‘ ‘ and beach 
enthusiast 
Add t : / boat trips 
skating, 
harness midget and stock 
car races, radi ane this list is 
endless 
Chicago | ervthing 
will do its part to make the A.E.S 
Convention and I xposition the greatest 
in its history. Don't miss it-- ConvENTION 


Pusticiry ComMrrrer 
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REPORT OF ADVISORY COMMITTEE ON ACCELERATED CORROSION TESTS 


To the Research Directing Sub-Committee of the A.E.S. Research Committee 


I MEMBERSHIP 
owing are the names 
this (ome 

Carl Durbin 
LaQue, Chairman, J. I 
Nixon, W. M_. Phillips 
Pinner, H. A. Pray, WM. Tucker 
Wesley, with B.C. Case and G 
ole, ex officio 


rites 


Il. TERMS Ob 
This Advisory (x 
ized by B.C. Case in February, 1950, to 
aid the Research Directing Committee in 


reaching a decision as how best to pr 


REFERENCE 


mmittee was oral 


ceed to study the problem of developing 
satisfactory Accelerated Tests for the 
Performanee of Plated ¢ 


Advisory Committee was t 


oatings This 
examine the 
problem and submit its recommendations 
to the Hesearch Directing Committee 
The present report embodies these recom 


mendations 


It RECOMMENDATIONS 

1. The salt spray (fow) test as it is now 
employed is not satisfactory and should 
be modified or replaced 

2. It wii, De necessary to make a distin 
tion between tests used for inspection and 
those devised to estimate performance in 
a single test is not likely to be 
suitable for both purposes nor for use with 


service 


a variety of coating and basis-metal com 
binations 
3. An inspection test should have a ra 


tional relationship to service require 
ments and performance 

4. The widespread availability of equip 
ment for carrying out the salt-spray (fog 
test should be kept in mind, and an effort 
should be made to develop an improved 
test that would permit the use of this 
equipment without restricting any new 
test to modifications of the current salt 
Much could be done by 


a clear delineation of the most advisable 


spray tow) test 
interpretation of results. The simultane 
ous testing of both panels and parts would 
be desirable 

5. With due regard to the limitations in 
dicated by Items 1 to 4 inclusive, it is rec 
ommended that the A. E.S. sponsor a 
study 


project to accelerated corrosion 


tests. The desired accelerated test is one 
which will 

a. Disclose existing discontinuities im 
electrodeposited coatings 
b. Create new discontinuities in a sys 


tematic way at a rate which can be 


*This report has been accepted by the A. E.S. Research Committee 


lence of its work 


report being considered a model for future advisory committees 
activated as soon as a Project Committee is appointed by the Vice-Chairman, Research, Mr. W. I 
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duphecated from test to test and which 
can be related to a widely representa- 
tive practical environment 
The development of the 
proceed along the following lines 


A. Start by studying the performance 


project should 


in test and in service t decorative 
plated coatings over steel in terms of 
their behavior under the conditions rey 
resented by use on an automobile im 
Detroit during winter months The 
minimum acceptable level of perform 
ance would be satisfactory service for 
he winter 

B. As a guide to the selection of a pos 
sibly useful testing medium, a task 
group should be formed to 


secure aD 


accurate deseription of the nature of 


the environment which causes deterk 
ration of decorative plating in Detroit 
during a typical winter This would 
include attention to the abrasive effects 
of the grit in the air, as well as to 
chemical factors 

‘ If results of A and B should lead 
to a test showing satisfactory correla 
tion between performance in test and 
performance in service, additional re 
search should be directed towards modi 
fications of the test to adapt it to other 
combinations of basis metals and coat 
ing metals and possibly to other envi 
ronments and other uses. It is recog 
nized that the basic test might not lx 
capable of modification for these other 
purposes 

D. The program of 


any new or modified test should make 


development of 


appropriate use of the information pre 

vided by Projects Nos. 6 and 13 

E. Other details that should be con 

sidered in setting up 4@ researc h project 

are 
a. Tests in which the corrosive me 
dium is condensed from a controlled 
atmosphere might be used instead of 
a spray or fog test 
b. The electrical 
films formed on the 


conductivity = of 
surfaces bemyg 
tested should be studied, and prelera 
bly the 


formed in a test should approximate 


conductivity of the films 


that of films encountered in practice 
‘ Test panels of the Hull-cell type 
covering graduations of thickness are 
likely to be useful in correlation tests 
d. The final proof of the value of a 
test should be based on correlation 
with performance on car parts. Ex 


posure of test panels on cars might 


roject No. 15 


well be carried it as part of a test 
program 

6. No recommendations are made as to 

organizations qualified to carry out the 

proposed project. However, it is suggested 

that valuable information on the nature 

f the tilms 


im the 


that form on plated surfaces 
Detroit area during the winter 
months might be secured by organizing a 
cooperative research program under the 
sponsorship of the A. ES 


would be executed by delegates from in 


Phis program 


terested organizations in the Detroit area 
7. It is noted that at the present time 
ny research program directed towards 
improvement of the value of accelerated 
tests of plated coatings could very well be 
justified 

8. While recognizing the usefulness of ac 

celerated tests for appraising the merits 
of protective coatings, the Committee 
realizes that the ultimate improvement in 
protective coatings will require the use of 
other testing techniques These should be 
developed as required to study individu 
ally the 
such as thickness, porosity 


critical properties of coatings 
micro as well 
uniformity, duc- 
When such 


reasonable 


as macro), continuity 
tility, stress and adhesion. 
techniques have reached a 
stage of development, their relationship 
to performance in long time natural ex- 
posure tests and in actual service should 
be established. In the course of such an 
verall program, the advantages and limi 
tations of presently used or proposed 
weelerated tests could be appraised. The 
Committee is not recommending that such 
an overall program be initiated at this 
time, but is drawing aitention to these 
details so that they may be taken into 
account in the future development of the 
research program of the Society 

Phere 


items as follows 


are appended for reference three 


a. A copy of the questionnaire circulated 
by the Chairman to secure the views of 
the members of the Committee on certain 
details of the general subject 
b. A copy of the summary by the Chair- 
man of the several replies to this ques- 
thonnaire 
‘ A resume of certain comments on the 
present salt-spray test that came out dur- 
ing discussions of the subject 
Respectfully submited on 
behalf of the Committee 
F. L. LaQur 
Chairman 


October 30, 1951 


which congratulated the Advisory Committee on the excel- 
The Research Committee adopted the policy of - evaluating each proposed project in this fashion, with the present 
The Study o 


will be 


Accelerated Corrosion Tests” 
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Daniels presents the radically new 8H Plat- 
ing Barre! with these innovations: 
New Cylinder Arm and Arm-lock 
New Materials and Modern Design 
New rubber-covered Contact Frame 
Three Cylinders to choose from — 
Bakelite, Rubber or high-tempera- 
ture Lucite 
Designed to fill the demand for a small bar- 
rel for efficient plating of small lots of bulk 
parts, the 8H is ideally suited for precious 
metal plating, laboratory work and as a 
supplement to the production plating plant. 
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It is a deplorable fact that the liatsen 
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is no better in the U.S. than in this coun 


try. Only in rar ould we tind that 
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FINISHING 


the tiunesha 
sulted at 
product 
thos in che 
the sheer in 
normioal finist 
Phe condition met rface has 
{ obtam 
f tinish. We found 


that surfaces of zine-base diecastings and 


» considerable effect 
uy an agreed standard 
rolled brass strip were better than ts usual 
in this country and that much wider use 
was tact f high-grade bright-rolled 
sheet steel. It might be said that the su 
faces were worthy of a tinish of better 
“ppearance than they cenved 
i wever 
very different from 


subjected te 


Americar ‘ rea f are 
urticle is 
normally scrutiny at 
range what is called the herb 
long as the 


Lor Dipper 


surtace are 


gnized at all 

wer to tor 

manufacturing 

neral was care 

sture which recom 

mended itself eniphasis 
Placed on inspec iu rly ure 
f manufacture duction per 
sonnel, which led 1 vy te weedy rex 
puck 

tbole 


In Ameri f per , ” anid 
the matntenan healthy working con 
dith ns are n the whole subordimated t 
the demand f produgtion, though there 
is evidence of rather greater attention than 


in Britain to the reduction of operator 


im manual perations There was 


onsiderable interest in Britain safety 
tlations and standards 
shing wt by direct 
! i domimating fea 
metal finishing practices 
wmiautomatic polishing 
© extensively 
y reduces the 
» eases the labour 


wtieular inper 


ishers American p 
favoured by the large outputs 


vctice in this respect 


wid long runs design 


which justify the 
and manufacture of specialised polishing 
machinery which In COMSeEqueNnce is 


tilable than here Alan 


noteworthy is the increasing use of spray 


more readily ay 


polishing compounds which provide a 


further step towards the complete mechan 


isation of the polishing process. For small 


PRODUCTIVITY 


REPORT 


und barrel polish 


arts, barre 
are widely used a have reached a 


rh stage of technical development 


Indirect methods of reducing polish 


“ts are also pr actised extensively 


Thus, a copper undercoat is used on un 
polished or partly polished steel compo 
nents, primarily on account of the greater 
ease with which copper may be ‘polished 
compared with steel; as a further aid 
polishing bright or semibright oop 
solutions are employed on a very 
ale, particularly in the motor um 
and these give the added advan 
high rates of deposition. Pertodu 
erse copper plating is finding increasing 
ur for the same purpose 
The American approach to the prob 
lem of reducing polishing costs is further 
illustrated by the practice, fairly exten 
ive there, of using pre-polished strip for 
forming Components which are then plate d 
without further polishing. The strip may 
be polished either by the metal supplier 
r by the user 
Klectropolishing or chemical bright dip 


pong prior to plating of anodizing are 


being developed in an attempt to reduce 


polishing costs Phe large-scale applica 
tion of electrobrightening of steel in ass 
lation with semibright-nickel plating and 
electropolishing of the nickel for the pro 
duction of bumpers ts an tsolated but 
notable exarniple 

The thoroughness of American clear 
ng evcles prior t plating and «of 
striking Phere is no doubt 


that) American 


rinsing 
facilities wa 
practice is upertor to 


iverage British practice in’ this respect 
and it may well be that the relatively 
trouble-free operation of their large, fully 
bright-nickel installations de 


ives from this fact 


sitlomaty 
\ particular instance 
[ some tmportance is the almost univer 
sal tse f cleaning and activating cycles 
interposed between nickel and chromium 
plating 

The almost complete replacement in 
the U.S. of solvent-vapour degreasing by 
tlkaline cleaners of various types consti 
tutes a marked difference between British 
wd American plating practice 

The most striking difference tn the 
plating methods im the two countries us the 

intensive mechanisation inp America 
The shower progress im mechanisation im 
this country is probably due to the diffi 
eulty of justifying the expense of special 
ised equipment with the smaller outputs 


prevailing, rather than to any inherent 
lack of enterprise on the part of British 
users and equipment Manufacturers 


Manually 


in the US 


operated plants are rarely used 
and the automatic machines 
are often fitted with special devices to 


suit the requirements of the particular 
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Barrel-pla 
nique are highly developed in the | 


treated with Iridite , 
ng equlpimen i! 


md it seems likely that the quality 
barrel plating is higher and more cor 
sistent than the average British standard 


with Metcote in nates ; 


can electroplating is the row 


i go ouse of 
COPPER-CHROME FINISHING the periodic-reversal process The value ! 


P. KR. plating must be judged in relation 


mteresting feature of Amer 


to the saving in cost of labour and machin 
for mechanical polishing whitch 
mE promises to be substantial, From this 
point of view P. RK. is potentially valuabk 
—— as an aid to productivity, but the merease 
in current consumption resulting from: the 
vared the low effective efliciency must be weighed 
mpletely forget against the power saved in the polishing 
And. there is no operation. The cost and difficulty of con 
ithe c pper plating verting existing plant to the PR process 
f Iridite Metcote. must also be borne in mind. The process 
thet is ideal for beng operated with apparent success 
; in a limited number of American plants 
on a large commercial scale the 
PROVE IT sample f product for test-processing adoption of PR copper plating may solve 
ake your own inspec many of the problems presented by the 
duct treated with this current nickel shortage. The P. BR. process 
ck to slower, more costly may also be valuable in specialised ap 
y now—write us plications requiring very thick deposits 
ntative. Look under In research and derelopment the Ameri 
can plating trade ts in certain respects more 
favourably situated than its British coun 
oved under government specifications terpart. The wide scope of the work and 
publications of the American Society for 


: Testing Materials, the marshalling and 

Avro Rescarcn Pp co-ordination of forces provided by the 
INCORPORATED Research Scheme of the American Elec 

troplaters’ Society, and the immediate 

4004-06 E. MONUMENT STREET © BALTIMORE 5 MD open publication of the research results 
have no true parallel in this country 

These factors must in the long run prove 

of great benefit to the American plating 


industry at large 
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20, 347, 
laws in the Ohio River Basin States pertaining to 
Waste water 


cyanide 


recovery of chromium solution from 
recovery of bright-nickel solution from (M 
Sampling and Flow Measurement of 

treatment of cyanide in 


White metal, stripping silver from and replating of 


7 
Zine-base alloys, pickling of 
Zine, black coatings on 


chromate treatments of 


1033, 1153 


clear organic coatings on 1038 


phosphate coatings on 
Zine in gold-alloy plating solutions 


mination of 


colorimetric deter 
Zine plating baths, appearance of deposits from cyanide 
cathode current efficiency in cyanide 

determination of traces of lead in 

imeoluble anodes for O 


throwing power of O 


$59 
1062 
837 
1050 
1O50 
20 
826 
1050 
142 
1153 
960 


826 





Take a Good 
Look at 


Williamsville’s 


Neus 
CUTMASTER 


for Automatic Buffing! 


Cut on the bias for long, rugged service 
Steel center is perforated for cool running 


Engineered throughout for perfect balance 


Let us rush you full details of how 
the new CUTMASTER can cut your automatic 
buffing cost now — write, wire or phone! 


WILLIAMSVILLE BUFF DIVISION 


The Bullard Clark Company 


BARTELS OR, cUCRC RSC rece ys 
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peren osses 
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Book Review 


DR. HAROLD J. READ 


Associate Professor of Metallurgy, Pennsvivania State College 
7 





EeLecTROPLATING-— \ Survey of Modern Practice, by 
Samuel Field and A. Dudley Weill, 6th edition, 1951 
Pitman Publishing Corporation 
2W. tth Street, New York 19) N.Y. Price, $6.00 
Phe fifth edition of this book was reviewed in this 
olumn in December, 1945. The critical remarks made 


it that tone oncerning the general character of the 


\ ; 16 pares 


text apply to the new) edition, for aside from the 
vidition of two chapters, there have been no major 
changes mi the volume 

The new chapters are concerned with electrolytic 
polishing and with the finishing of aluminum and mag 
esium. The brief section on electropolishing is a mod 
erately satisfactory survey of polishing solutions and 
techniques, but the discussion of the economic posi 
lectroplati 


ess Is Supe rhenl 


thuminurn magnesium alloys is given but secant 
cond new chapter The more recent 
eglected, and there ts little of real 
electroplater 
the entire volume the authors make no 
ny published information later than 947 
Which appears inexcusable in a vo ume 
published in 1951 The tendeney of the authors to be 


somewhat behind the times is evident in many places 


1 crreunmst 


e.g. no mention is made of fluoborate solutions, the 
methods for determination of pH do not include any 
electrometric techniques, and the desirability of puri 
fving evanide zine solutions is not mentioned The 
most serious omission, however, is in the field of nickel 
plating where the treme: dous accomplishments of the 
last decade in purification. filtration and the general 
handling of nickel solutions have been ignored 

Aside from the two new chapters, the other revisions 
ire limited for the most part to additional paragraphs 
here and there throughout the text. Little or no obso 
lete material has been removed, and many of the 
chapters on practical methods are in need of a sweep 
ing purge The book, in general, is worthy of more 
ittention than its authors have given to the revision, 
or it is quite well organized, easy to read, and suffi 
ciently comprehensive for its intended purpose 

The reviewer does not feel that a book of this sort 
needs to include every variation of standard practice 
which may currently be suggested and which may en 
joy a passing vogue, but any volume which purports 
to “explain and illustrate the latest methods used tn 
this progressive industry” must take cognizance of 
those recent developments which have taken a firm 
place in commercial practice If such developments 
ire not utilized in the authors’ own country, there ts 
still no reason for their omission from a book which is 


to be given international distribution 
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Lilt el | ee 


for safety, sure grip and up to 
10 times longer wear 


Super-tough coating of red 
NEOX, the reinforced neoprene 
that resists cutting, abrasion, 


grease, chemicals 


Positive non-slip grip. Seamless 
palm and thumb. Comfortable 
fabric lining, wide thumb span, 


curved fingers 


Specially recommended for metal 
working and finishing—handling, 
cleaning, dipping, plating, de- 


greasing and sand-blasting 


Redmont 
No. 934 


General work glove with long-life, 
natural rubber “tread” 

3 to St r ger wearing than leather 
t g ve ' y ) t t sure 


te ; 


FREE TEST OFFER 


Grab-it No. 62 


Edmont Manufacturing Company, 
1250 Walnut 51., Coshocton, Ohic 


World's largest maker of coated gloves for railroad workers 
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SAVE 
CHEMICALS and HEADACHES in 
Your BRIGHT ZINC PLATING with 


Mekeors 
lime - B 


Reduces frequency of proprietary brightener additions 
Compatible with ALL brighteners 

Cuts immersion time and quantity of bright dip chemicals 
consumed 

INSURES UNINTERRUPTED CONSTANT BRIGHT 
ZINC PLATING THRU CONSTANT SOLUTION PURI- 
FICATION. 

Effectively cleanses your zinc solution of copper, cadmium, 
lead, tin, mercury, and like contaminations as fast as they get 
into your electrolyte either from the anodes, work, or external 
sources 

Prevents harmful accumulation of carbonates 

No filtering required. No waiting period. Economical 

ORDER A 15-GALLON DRUM—$42.75— 
ON 30 DAYS’ APPROVAL 


ilphur Products Co. /nc. 
5 mee o is 


Bright zinc may replace your oresent nickel-chrome finish 
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Article Abstracts 





t No copies of articles are available at the offices of **Plat- 


four 
HAV E YOU TAKEN good steps — * hie . uae peaplcnom hon al ofteri Seni on a 


THE usually at 30-50 cents a page. Ask your public library to 
Lnion List for names of libraries having the 
FOUR GOOD STEPS? better 
ai - electroplating Flame Sprayed Plastic Coatings. Bo Goldberg 
on steel 


comsult: the 
particular journal Abbreviations used are those of 


( hemical Abstracts» 


Corrosion 7, 17-50 (Pebruary, 1951 
1} history of tharne Spraying is revie wed briethy Both 
do powder containers used for applying coat 


f polastie px described 1 some detail 


‘ whe , 
This een , ortert we uw taterials, both thermo 
shea eriboset ting ire dicated Problems 

producing stittabole \™ waders of tough, tor 


FREE New adie echie aaw eaenaal wat tenbiaiada, cae 


promising solutions Properties of flan 
etal 


Booklet Tells You How 4 Think eatings ae reviewed sm 
tecent work on Hproveriet ts on thane spray ttig tech 
pages vou ll tind the answers Illustrated by a discussion of the advances u 


that affect the success of vour polvethiy bene com 


spray ttig ol Various 


on steel You'll want to read " This tneludes comments o1 urrent theory 
re ibout \ us tuel-wius combinations mid polvethry bere om 
| for obtamiig specific properties. Some data 


Which costs more: good electrocleaning of 


edoon the effect of after-treatments of the 


: roe the radeced 33 i] yperimental work bx e done o1 produ 
: ' of fluorinated hydrocarbons is described 


ality is being improved? 
report give on the properties of 


Recent developmer he technique 


IMprove the 
onrtl 


lt is “an invitation to trouble 
on steel’ See fu 


nm steci with rever 


rect current? Sees » Modern Mashing Materials and Methods for Fab- 
; rication and Spray Finishing. A. PL Sehulz 

lrogen embritthoment during 7 
binishing Pt. 20 ( Nugust, 1950 


Products 
What is the remedy? = ‘ ‘ 
15. 23 (October. 1950): 440 November, 1950 


ber. 1950 4 


HON pote mh 


evelopment of pressure-sensitive tapes, die-cut 
cid oan 1.000 see . d papers to be used for masking a wid: 
solutior does that spell variety of products to cilitate spray finishing and 
( hiaractertusties of thre 

electrocleaning cvcle products are des ribed 
exceptionally good ' ences to the literature are made. In 
cvcle ‘ ; , nleresting applications for these mask 
esented. The shop man with a mask 


bor a copy ot ur wood steps toward Vie 
etter electroplatin n steel write to 1 problem ean thus select i method of masking 


OQuakite Products Inc. 10 Thames St New st h will solve bis particular problem key viniy les are 
York 6, N.Y 


ted of the use of masking materials to protect pre 


pred shed metal during fabrication w well as to facil 


oration of manufactured products High 


yzto INDUSTRiag at 
. fan, tate spray cles 


cw 
srt No 
pr dluctvon re \» titive spraying if desig Ss od mrcarrtin 


ra ~_— e of metal shields and eleetroformed masks Part Ill 
a . describes the various types of masks used for this pur 


eee | 
mid discusses the characteristics at d advant wes 


these types. Part IV shows that for some spray fin 


rr *"tatars + mernoes * of 
Techical Service Representatives in Principal Cities of U. S. @ Canada 
‘ au . . 
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@ Whether it’s original equip- 
ment or a replating job on 
an automobile bumper, the 
polishing is performed effici- 

ently and economically with 
tough, durable EXOLON 
aluminum oxide abrasives. 
Carefully graded, chunky- 
shaped grains of EXOLON 
are treated to provide high 
capillarity for a better bond on 

A high finish was sien set-up wheel. 

obtained on the 

Buick bumper (11 

lustrated) by first 

using 150 and then . a +e. 

220 grade RH1 a og 9 OL on" 

EXOLON When 7 \ Pag 5 rane 

its EXOLON 4 “Sp hee 


0 woe 8 


you can count on 


smoother surtaces 


WRITE TODAY for the 
COMPLETE EXOLON STORY 


the EXOLON Company 


973 EAST NIAGARA STREET TONAWANDA, NEW YORK 


RERS OF SILICON CARBIDE AND ALUMINUM OXIDE ABRASIVES 
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SAFETY EQUIPMENT FOR ALL INDUSTRIES 





CARBOY 
DRAINER 
ACID 
at : 
ACID SYPHON 


ad ve 


CARBOY 
= TRUCK 





' 
Write For Literature 


(PTD Safety Equipment for all Industruer 
INDUSTRIAL PRODUCTS COMPANY 


2824 .N. FOURTH STREET « PHILADELPHIA 33, PA. 
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DA YBRITE 


First in Acid Copper 
ATING prob 
ng items 
Low Conversion and Operating Costs 
High Plating Speed 
High Degree Of Leveling 
Smooth, Lustrous Deposits 


Ideal As Undercoat For Chromium After 
Color Butt or Brite Dip. 


DAYBRITE is t 


new 


DAYTON BRIGHT COPPER CO. 


1030 Valley St Dayton 4, Onio 
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Shing purposes, liquid masking materials applied by 


brush or spray offer mdvantayes t found 


pressure 
Materials of this na 


haracter 


sitive binpres or toetal tiasks 


re discussed as to ther istics and appli 
thos toy Hopart ol wo urticl Peelabl 


’ rippled by sp 


plastie 
to polished sheets 

The plastic film 
md can be peeled 


third veneral 


Phe Surface Treatment of Aluminum and Its Al- 
loves. EB. \euder! A leareseriitirn Surpsse No. 3. 98 105 
\l O54 Light Met 


particular 

turmnbl 
ommended hituestinnig 

set cnt tiaborlear 
‘ NU 0 
pereprar hiv startin 


ad with some refer ‘ \piea ean ples 


Structure of Electrolytic 
©). Loobwrnar Lilienthal Gresellsehaft) Luftfahrtfors 
chi No. 165, Eb 15 (1943 

Hlenr: Bruteher, Altadena, ¢ 


( hireorrsccene che posits with a 


Chromium Deposits. 


tamed from a sobutior 

1H.so 

1 51.6 amp dn 1.3-3.5 as f sing ® re 
nt. At 70 amp dim si we deposit y 


d 29 10.38 o7 gal 


f cubie structure, unless the temperature 
20.) amp dae (t 
hrormiuue 
Substantial reductio 
ilso favored the cubs 
of adurect current o 
orage for LO hours at 


structure to ohar 


and Conditions for 
Electrodeposition of Metallic Crystals. IV. Ef- 
fects of Impurities on the Block 
Hellmut 


and Orientation of 


Relationship Between Shape 


Formation of 
Structures in Polyerystalline 
biseher V. Effects of Shape 
the Crystals of the Substrat on Reproduction 
of the Base. Hellmut Fischer, Horst Vatscehhe, and 
Franz Pawlehk Z. Elektrochemie 54. 159-185 (Octo 
ber, 1950 


Deposits. 
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For de-burring and 
fast cutting on all 
metals. Exceptionally 
good on sharp cor- 
ners and deep spots 
Type * 302, all die, 
6’—18 


Use Type 302 
for Cutting-down 
Stainless Steel faster... 


CHURCHILL FINGER-BUFFS 


ntilation™ action suc COK 
work as each buff finger be 
r-cooled”. Churchill Finger 


idom burn 


the cloth folds on the 
iff finger retain more compound 
terrilic Striking im 
of those many 


your work. Finger Buffs* 


rchill Finger-Buff* for 
ing and polishing need, for 


T buffed finish you require 


4 


metal surface 


*Trademark req Tet us help you with your buffing 
problem. Write at no obligatron 


ig Geo. R. Churchill Co., inc. 


North Quincy 71, Mass. 





REPRESENTATIVES IN PRINCIPAL CITIES 
—— — ee ee ee ee ee ee ee ee ee oe — 


Ih ¢ Inc., North Qu 71,Ma Dept. P 
FREE italog and nplete information 


Cit Zon State 


1 
i 
i 
1 
i 
1 
i 
i 
I 
1 
J 
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With a “Sealed-Disc’’ Filter 


You'll get better finished plated work, save 
time and labor and you'll get longer service 
life from your plating solutions. 

More and more cost-minded platers depend 
on Alsop “*Sealed-Disc” Filters, to remove 
all dirt, dust and oil-sludge from their 
solutions and keep their solutions free from 
even the invisible impurities that cause 
trouble. Users of “Sealed-Dise” Filters 
save time and labor, they know that their 
clean work is being put into bright, clean 
solutions. Regardless of the size or type 
of your installation, there's a Sealed-Dise” 
Filter to “fit your job’’—write for complete 
information or contact your regular plating 
supplier. 


Representatives in all principal 
cities up the United States and 
Canada as well as Argentine 
Australa, Belgium, Brazil, Co 


wway 
and South 


ALSOP ENGINEERING CORP 
i ir ' Milldale ‘ 
Please send om your xm t Sealed - 1 usc Filters 


Name 


Firm Name 





Article Abstracts 





Set Ahead sas Si eae 


with 1} crystals varies with type mid onceentration of 


foreign materials present Formation of tive different 
shape types is discussed separately In Part V. ex 
> | periments on deposition of copper on copper from ar 

void copper sulfate solution are deseribed. [tis shown 


that extent of reproductiot r adaptation of ectro 


deposit structure to that of the substrate depends 
COM POU DS mostly on ratio of grain diameter of the deposit) to 

that of the base, and to a lesser extent on grain ort 
tation of the base Photomuerogr iplis id tables 


Speed A Discussion of Throwing Power. J. Electrod 


positors Pech. Soe. 25. 77-94 (1950 


» : 5 
Polishing Phe Measurement of Throwing Power and the Pre 
Buffing diction of Thickness Distribution”, by G. E. Gardam 


is a summanzation of the theoretical treatment of 
Barring Production throwing power. ‘The author concludes that’ plate dis 
tribution cart be ye dicted accurately in the lieht 
| + of present knowledge, and that it is more important 





to persuade designers to work with the limitations ef 


| E. E, SEELEY COMPANY, ING, | vist sstrtution in mina than to have platrs try t 





plate an article which has been poorly designed for 

900 HOUSATONIC AVENUE plating 
| Phone 5-0943 BRIDGEPORT 1, CONN Fhrowing Power in Alloy Deposition”, by J. W 
Cluthbertse In alloy plating widitional factors fur 
USE READER SERVICE CARO. INDICATE A ther complicate the problem of plate distribution Not 
is thickness-throwing power unportant, but als« 
composition-throwing power The basis metal also is 

PACKERMATIC No. 4 POLISHING | iv steve’ 

- Practical Implications of Throwing Power’, by S 


AND BUFFING Machine Wernick. As specifications for minimum thickness 


have mereased, there has beer i marked tendency 
toward higher current densities and temperatures, ag 
tation wd tigher metal coneentrations mm the solu 
tions, allof whieh tend to reduce, throwing power and 


» defeat the desired objective Nickel is unique in 














that comparatively heavy thicknesses are demanded 
EVEREADY SUPPLY CO. md the acid-ty pe solutions used have notoriously poor 
805 Housetonic Avenue, Bridgeport, Conn 4-9471 throw power Throwing power was investigated by 
plating specimens of sheet metal bent into various 
USE READER SERVICE CARD. INDICATE A yeometrie shapes Sketches and data are presented 
md the results discussed The importance of proper 
CHEMSTEE CONSTRUCTION racking and of the necessity for further research are 
COMPANY, INC. miphiasized 
ee Me Be a eae Ag ra | u { | " hal mipor 
° ite “vo-tey” wih any cumutacerer) § — tanee of the surface condition of the basis metal was 
‘ See eee oy es y repeatedly brought out. Lywan B. Sperry 
; ACID-ALKALI-PROOF CONSTRUCTION ; 
; hed , , hemical, teatile ond ° Testing Techniques and Uses of Equipment for 
: ‘ : ' : bvaluating Organie Coatings. Ko J. Phair. Pat 
; PICKLING, PROCESSING & STORAGE TANKS & FLOORING ‘ \ shh Production Maer. 30. 8-11 (du 195 12-15 
. oN : rid 0 
‘ ; Part I ried 


‘ e rie t prodiiet Part Il vers mar testing pact 
Reccccccesecese eeeeceecces t ti braston and hardness test 
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Udylite 
~ 9 SELENIUM RECTIFIERS 


WORK BETTER 
AT LOWER COST 


These new Udylite Selenium Rectifiers are built for top 


performance at high current densities.Lhey re-designed 





and engineered to give long, efficient service under tough 
usage. Actual factory-supervised tests prove this fact! 
A number of selenium stacks were operated continuously 
for 10,000 hours at the ambient temperature of 35° C at 
rated loads. Voltage output at the end of this grueling 
test was 98% of initial value. In addition, Udylite Sele- 


nium Rectifiers offer all of these other outstanding features: 


@ Compact, to saye space and weight. @ High efficiency per unit weight. 
@ Approximately 6,000 sq. in. of rectifying @ Economical in cost and operation. 


area. 
@ Simple to install and operate. 
@ Wide range in combinations of standard = - » 
sizes. e@ No moving parts, no maintenance costs. 
@ From a few amperes to thousands of am- Have your nearby Udylite Technical Man give 
pares. ; you the complete story about Udylite-Selenium 
@ Permanent characteristics. Rectifiers. Or write to The (dylite Corporation, 
eo Immune to atmospheric changes. Detroit 11, Michigan, for \iterature describing 
e Adaptable to any type circuit or load. these units. There’s no obligation 


‘Udylite 


DETROIT 11, MICHIGAN 
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file, ~ your solulions 
1 90 0 mes 


FASTER 


ELIMINATES PITTING 
and 
ROUGH DEPOSITS 





© Ideal for bot ntinuous 
and periodic filtration 


® Corrosion pro f stainless 





steei construction 
® No loss of expensive solutions 
crystal clear filtration 
sd Higt temp. filter ylinders—transparent lucite 
or stainless steel 


© Capacity 50-100 gals. /hr.; simple operation. 


Write today f Jescript ve literature 
















105-01 150th STREET 


ei a One) JAMAICA 4,N. Y 
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BEAM-KNODEL CO. 


lustributors for 


HANSON 
VAN WINKLE 


MUNNING CO.'S 


“PLATEMANSHIP” 


1¢ omplete Service 


Electroplating, 
for Polishing and Buffing, 
Cleaning and Anodizing 


195 LAFAYETTE STREET 
CA 6-3956.7 New York 12, N. Y 
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Patent Abstracts 
GEORGE B. HOGABOOM 


Consultant, New Britain, Conn. 





Copies of patents may be obtained by writing to Commis- 


sioner of Patents, Washington 25, D.C. Price 25 cents each 


No. 2.563.360, August 7. 1951—Electrodenosilion of 
Copper W. M. Phillips and F. 1. Clifton, assign 
» General Motors Corporati 
bvawens | 250) grams technical copper sulfate 
to grams cadmium sulfate 
10 grams sulfurte acid 
10 grams di-chloro-benzene sulphonic 
" ud 
O=.l gram thiourea 
Water to make one liter 
bvwwerr 2.) 250 grams copper sulfate 
9 grams nickel phosphat 
Ni PO De THO 
10 grams sulfuric acid 
10 grams prlicospolionne vod 
10 crams naphthyslamine disulphorie 
vid 
Oo) gram thiourea 
Water to make one lites 
bvwwent 3. 250 grams copper sulfat 


10 oranms sulfuric acid 


Lan Triton 720 
OL crams thrones 
Water to make one liter 
(tam & An eleetrolyte for electrodeposition of 


copper ma bright or semubright form whieh comsists 
essentially of an aqueous solution of copper sulfate and 
sulfuric acid to whieh has been added per liter of 


solution, 002 


> grams of thiourea and LOO75 grams of 
rsalt of a metal of the lass consisting of cadmium 
vine. rochkel and cobalt 

12 claims, 6 examples 

References ciled | S. Patents LOS 917. 1.329.666 
Loos 2600. 2.112.818 Alien Property Custodian Pub 
lication Ser, No. 35L.201 published Miay 18. 1983, 
filed Nuwust 5. lobo 


\ ’ 6.968, Seplember 4, 1951 Method of Treating 
hele olviic Coating / S lavler / assiqner flo 
 niled Slate Nleel ¢ j 
(tam i Phe method of treating steel strip having 

wting of tin electrodeposited thereon in which the 
strip While in motion as a strar dis heated to the melt 

' potit of the coating by pRISSEnY controlled elec 

current therethrough haracterized by passing 

ud strip during said heating by said current through 
shield of a heat-conducting material around said 
top. dniparting teat to tl outer surtace { said shield 
trolling the amount of heat imparted tos id shield 


iidependently of said controlled electrie current 


PLATING 





through said strip t bine l em 
perature approach ut tele e melting pomt of + 
tin Whereby TL eltur e tin coating across 
i ne t ove nd coritrol of said 
re ity t ! ! ! ‘ oned controlled cut 
er qquen lie rip nediately after the 


FLAME-SPRAYED 
CORROSION-RESISTANT 
POLYETHYLENE-LINED DRUMS 


Better - Yet Costs Less! 


prosition ipparatirs COMLprES 


tally disposed upper Ww ill 


it the bottom and open it 
said wall, means mounted on the 
in fined position i stirring 
low the wall and re 
Wwotmagnetically ro 
ily disposed frame member 
re ‘ e wall and i fined relation thereto 
holder slidably mounted on said fran 
member in rearwardly opposite relation to the vessel Seamless Standard 


said holder beimg slidable in’ a vertical direction Platers are enthusiastic about these new corrosion- 


restilhent means releasably holdi the electrode holder resistant drums for operations where thes formerly 
used breakable glassware and crocks dipping. 
for prac tically 


im selected fixed position om the Crear member to storing. plating. filtering. ete 


permit vertical adjustment thereof, an arm carried by any chemical used in the plant! 
Schorithene is a seamless plastic lining made of poly- 
ethylene powder with the patented Schort Flame- 
ting the jacks te ' Spray Pistol the most corrosion-resistant ma- 

terial available today Bonds firmly to metals, as- 
Drums coated on 


the holder i par oof tsulated jacks mous ted on th 


electric plug seated 


suring long life: easy to clean 
i pair ol ifs ritsalls rigid Wires bere outside with plastic paint as protection 
splash and drip 

Order Schorithene-lined drums directly from us or 
your distributor see price list Prices F.O.B. Long 
sad plug ave e mouth of ve , Island City: orders accepted from rated companies, 
otherwise payment with order No COD s 


irried con thee ‘ owardly extending portion PRICE LIST 


| (,allon Lrasicle Trsicle 
j it ‘ 
-_ sper (ap Diam Height 


against 


connected to said plug mad carrted thereby 


wire haves t portion extending forward] 
vtending d wardly into the vessel 


ire and lowsate no othe vessel 
losure plate freely seated on the mouth of the _ 
over sand wie ' holder on removal of said 1 7 
plate bemy ve lly slidable to withdraw the : i 
and said plug with said ~ » 24.5 
ctrodes be initarily removable from ; % : 29.5 
22 6.50 


chs and holder 
7 SEAMLESS 
ns, « figures 10.00 


References cled: | os. Patent 479.557. Swiss Patent 22 22.00 
142.020. British Patent 130,635 klectrolytic Meth Covers $4.00 « 
ods of Analysis”, Neuman (1898), pp. 84 and 85 
**Electro- Analysis ith ed., Smith (1907), pp. 49-51, 


61 Frans. Electrochem. Soe. 32, 329-334 (1917 


Eng. Chem., Anal. Ed. 14, No. 11, 907 (Novem SCHORI PROCESS DIVISION 
5, 1942 


FERRO-CO CORPORATION 
» 2 067 934, Seplember 18. 1951 —-Process of klectro VERNON BLVD. AND 43rd ROAD 
depositing Allov of Lead and Indium D. F. Green. LONG ISLAND CITY 1, N. Y 


Custom Spraying of Tanks, Pumps, Agvators, etc. 


Distributor Territories Open 
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ANODES 


Available in 
Limited Quantities 


MADE OF 


Controlled Chemical 
Content 


Made from Electrolytic 
Copper and Zinc 


Complete Dispersion 
No Segregation 


Plates Evenly 


Available in Ball or 
Bar Shapes 
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/ e KRAFT CHEMICAL COMPANY 
kK 917 W. 18th Street . . Chicage 8. Ill. 

\ W Vor CHEMICALS - COLORS - OILS 
— over que Soecetces* . 








Prompt Shipment 
NICKEL SULFATE 
COPPER CYANIDE 
NICKEL CHLORIDE 


For Electroplating 


SHEPARD CHEMICAL CORP. 


117 Libetry St. N. ¥.6,N. Y Worth 4-3950 
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| .THE NON-ETCHING CLEANER THAT REALLY CLEANS 





COWLES CHEMICAL COMPANY 4 
| - METAL CLEANER DEPARTMENT gle 
7016 Euclid Avenue « Cleveland 3, Ohio. | 
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essentially of 6 to 32 ounces of nickel sulfate and 6 to 
M2 fluid ounees of commercial centrated hydro 
chlorie acid: per gallon of water, and passing direct 
eurrent trom a niche mode through said solution to 
the chromium plated part at a cathode current det 
sity within the range of 15 to 150 unperes per square 
foot for a time within the range of approximately LO 
to SO seconds, said) solution having temperature 
within the range of approximately 70 125° F 
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PLATING 


USE “RELIANCE” PRODUCTS FOR 


ECONOMY : EFFICIENCY : DEPENDABILITY 


LET US SUPPLY YOUR NEEDS FOR YOUR PLATING OR POLISHING DEPARTMENT 
WRITE FOR FURTHER DETAILS 


oN 


TYPE “L” SIZE 2 BURNISHING BARREL 


“Reliance” 


SEMI-AUTOMATIC PLATING 
MACHINE 
BUILT FOR SERVICE 
HIGHEST GRADE MATERIAL 
USED. MOTOR *4 to 1 HP 
4 TO 1 VARIABLE SPEED. 
THIS MACHINE IS BUILT 
ANY LENGTH, WIDTH AND 
DEPTH OF TANK. 


Chas. F. L>Hommedieu & Sons Co. 
MANUFACTURERS of 


Plating and Polishing Machinery 


haan Complete Plating Plants Installed é 


| RELIANCE 
(. B. Litthe 3 yy 
Newark, N. J Gen. Offiee and Factors 
\ RK. Shield- 


1521 Ogden Ave 
Detroit. Mieh 


Philadelphia, Pa. 


0. M. Shas CHICAGO 
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ALELS. Neirs 


amas DETREX 61 


( anadian Research Project 





for 


Tough Cleaning Jobs 


Electroplaters like Detrex 61 Maintenance men prefer 
for cleaning prior to borrel Detrex 61, the ideal heavy- 
plating because of its high duty cleaner, for the removal 
wetting and penetrating of stubborn road dirt, oil and 
powers and because it is free grease from motor blocks 
rinsing. etc. 


Yes, you'll find Detrex 61 a versatile 
alkaline cleaner—perfect for soak tank 
use, and for cleaning before barrel 
plating, prior to phosphate coating, 
and before vitreous enameling. It 
quickly removes oil and grease from 
all ferrous parts. 





In one plant, for example, cleaning 
costs have been cut in half, because 
"61" costs less and is used at lower 
concentration. But even more impor- 
tant, a better cleaning job is obtained. 


You, too, can cash in by using a Detrex 
compound fitted to your job. Write 
today. 


DETREX -— 


BOX 501, DETROIT 32, MICH CiptialeOnt 
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(. A. Ware, Secretary 


DAYTON BRANCH 
The second meeting of the fall season 


bevan with dinner featuring “Chicken 
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Precision built 
plating racks for turbine blades 
and a complete line of fixtures to 
hold other jet parts. Latest Naraco 
engineering can give you the exact 
plating rack to handle any of the 
tollowing specialized processes 


ANNODOZING 
MANODOZING 
ELECTRIC ETCHING 
HARD CHROME 
COPPER OR BRONZE 
Profit with Naraco experience—Consult 


their factory nearest you on any of your 
defense problems 


AMERICAN RACK CO. 
4632 West 21st Pi. CICERO, ILL. 


NATIONAL RACK CO., INC. 


179.181 Medison Street PATERSON WN J 


IMPERIAL PLATING RACK CO. EE. Muxsnnr worn 
& Supply ¢ 
f Mer 


1613 Industriel Avenue FLINT, MICH. 


Chicag 
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How to Determine Impurities 
in Copper Plating Baths 


SILVER 
colorimetri 1 tetrachloride solu 
olored solution. The 


vat of the mixed color of silver ket: 


tion of ditt 

hue measured is 
dithizonate and cupric keto dithizonate. Small amounts 
of certain other metals do not interfere, nor is separa 


tion of the silver required. 


CHLORIDE, also, may be determined colorimetrically 
The method depends upon the addition of a known 
quantity of letermining the excess of 
silver chloride has been 
letermined by the mixed 


dithizonate 


LEAD traces are determined as follows: Organic mate 
rial 1s oxidized with phosphoric acid and the lead is 
separated from interfering ions by extracting with a 
carbon: tetrachloride solution of dithizone in the pres 
ence of potassium cyanide. Transmittance of the solu 
tion is measured and the quantity of lead determined 


from a calibration curve. 


CHROMIUM: To determine chromate chromium, nitri 
acid 1S 1dded to ox lize any reduc ing agents, phos 
phoric acid is added to make a complex with Fe ,and 
dipheny lcarbazide is added to form a colored cx mple x 
Transmittancy of the solution is measured, and the 
amount of CrO, present as chromate is read off the 


alit 


ration curve 
tal chromium analysis, iron is first removed by 
The chromium is oxidized first by fun 
boiling with an 


silver ion 


silver is precipitated. The solution is centrifuged, the 
transmittancy of the clear supernatant solution mea 
sured, and the amount of CrO, present is determined 
from the calibration curve. 


NICKEL can be accurately determined colorimetrically 
by forming nickel dimethylglyoxime but copper must 


first be removed quantitatively 


A.E.S. RESEARCH PROGRAM 


The American Electroplaters’ Society is conducting a 
comprehensive research program and has developed 
useful information on current plating problems. Inter 
national Nickel, in addition to its other support of this 
program, feels that it will be a further service to make 


copies of these A.E.S. Research Reports available. 


For an authoritative, detailed, 54-page study of this 
subject, we offer you a free copy of the A.E.S. Research 
Report, Serial No. 16, entitled “Determination of Im 


purities in Electroplating Solutions.” Use coupon now 


The International Nickel Company, Inc. 
Dept. P,67 Wall Street 
New York 5, N.Y 


I 





THE INTERNATIONAL NICKEL COMPANY, INC. wtwvore's hy 
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“Ginst Choice of the 
World's Best Polishers” 


Grains of emery are locked in with “VISE-TIGHT” control. 


SAVE MONEY on complicated inventories of adhesives— 
GRIPMASTER’S one grade grips all grains—300 to 20. 


Less stops for wheel changes. 


Preferred by POLISHERS who 
take PRIDE in their work. 


REG. U.S. PAT. OFF 
IM CANADA: H.C. Melon Chemicals Lid. Windsor, Onterie 
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“1. JOSEPH VALLEY BRANCH 
Desppit t { fu \ 
| 


SYRACUSI 
The November dinner meeting was 


held at the Moose Hall with 32 members 


BRANCH 


wid guests attending 


Me. W. M. Tucker, former chairman 


LOUIS BRANCH 
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On any metal finishing problem 


DEPEND onDU-LITE 
TO SAVE TIME 


Here's an 
example... 


Calcium buffing 


formerly removed from the fluted 


compound was 


surfaces of these tweezers by costly 
hand brushing and follow up clean- 
ing rinse. After the switch to Du-Lite's 
safety soak solvent, Dynakleen, the 
compound was removed in seconds 
and the tweezers quick-dried to a 
sparkling finish, with no other opera- 


tions necessary 


What's YOUR problem? 


Du-Lite’s service to industry is com- 
plete from research on specific metal 
finishing problems to installation of 
processing equipment. Du-Lite’s line 
includes cleaners, strippers, blacking 
agents, wetting agents, passivating 
agents, rust preventatives, burnish- 
ing compounds etc. for any type of 
metal 
See your nearest Du-Lite Field Engineer 


or write for more information 


DU-LITE CHEMICAL CORP. 
MIDDLETOWN, CONN 

Rush information on your products for finishing 
following metals 
Aluminum Steel Stainless Steel 
Bross Copper Zinc 


Others 


Du-Lite 


ry 


METAL FINISHING SPECIALISTS 
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Transfers 
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manufacturers, that this remarkable pipe 
means dependable long term operation at 
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PROMAT C-42 addition agent for still, semi or 

full automatic alkaline zinc plating produces a 
semi-bright deposit at current densities up to 

200 amperes per square foot, without burning . . . has 
strong throwing power and produces a fine grain 
deposit which is perfect for secondary treatments. 
Similar agents available for acid baths and barrel 
plating. For higher production, lower costs, better 
quality call your Promat distributor or write direct 


to Promat 


PROMAT PRODUCTS 
Hy for Better Plating 


Zinc, cadmium and copper 
electrolytes and addition 
agents; secondary treat 


ments; bright zinc systems; 
pickling bath addition 
agents; other products 


Ask for Bulletins 
PROMAT 


DISTRIBUTORS: WAGNER BROTHERS, INC., Detroit. Michigan — Rochester, N. Y 
Don Blum Cincinnat Jhio (B Young) © HAVILAND PRODUCTS CO., Grand 
Rapids, Michigan ® BART-MESSING CORP., Belleville. New Jersey ° REYNOLDS 
ROBSON SUPPLY CO., Philadelphia, Pa. ¢ ARDCO. INC., Chicago. Illinois © CROWN 

RHEOSTAT & SUPPLY CO., Chicago, Illinois © LASALCO, INC., St. Louis, Missouri Poor & Company 
851 S. Market Street 


Waukegan, Illinois 
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PERIODIC-REVERSE UNITS 


Of the Finest 











PROVIDENCE-APELEBORO 


am Qualit 
Vuality for ROCHESTER 


EE. PLATING) ° 


In the Modern Way 


Write for Information 


UNIT PROCESS ASSEMBLIES, Inc. 


75 East 4th St. New York 3, N. Y. 
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SAGINAW VALLEY 
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ST. JOSEPH VALLEY 
MM 


SYDNEY. ALSTRALIA 


SYRACUSE 
\I 


POLO 
P i 
! 


PORONTO 
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PWIN CHTY 


WATERBURY 
Hotel Sen 
Dr. B. Ch ‘ 
man, FF. T. Edd 


WESTERN ONTARIO | 
William Pitt Hotel, Chathan 


K. W. Farquhar 


Ontarneo, (anada 
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TANKS 


Practically New Excellent Condition 


These tanks were utilized on one process 
(dichromating). Now as surplus, immedi- 
ately available, they present a great oppor 
tunity for a very limited time 


$125.00 
80.00 
125.00 
80.00 


280.00 
20.00 
40.00 
40.00 


600 00 


H. Wibling Tool & Manufacturing Co., Inc. 


94 Taylor St., Danbury Conn Danbury 8-2675 
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SPEED-UP 


your nickel stripping bath by adding 


STRIPODE 


Cuts acid consumntion ore 
tects bese metal reduces 


- tL... The CHEMICAL 
ae CORPORATION 


WRITE FOR FULL 54 Waltham Ave. 
INFORMATION Springfield, Mass. 
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Dee Gee 


SANDBLASTING GUN 


“Designed with a plater in mind 


@ Removes paint, rust and scale eans ir 
those hard-to-get places. All metal: pre 
cision made 
Makes easy a g 4 coverage where blisters 
usually occur Jses as low as 30 Ibs 


_—_ POST PAID 


D. G. Manufacturing Company 


Distributers of Selenium Rectifiers and Periodic Reverse Units 


241 WEST MAIN STREET - LOS GATOS, CALIFORNIA 
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Greater Production 
an YOUF plating OW Jo Improved Quality 
B 


etter Working Conditions 





You Get All Three with Meaker 


Here’s how! A Meaker plating machine makes 


every operation in the plating sequence auto 
matic, or as mechanized as possible. This cuts to 
1 minimum the manual handling of the parts in 
process —increasing production. The control of 
the quality of the plating is set and practically 
independent of the varying human element. A 
Meaker plating machine does clean up the plat- 
ing room making for safer and more agreeable 
working conditions. And a bonus—in many cases 
the savings in the over-all plating costs have paid 
for the equipment in a short time 

Look to the handling methods in your plating 
department. You might be surprised what mod- 
ern methods will accomplish. Whatever your re- 
quirements— full automatic, semi-automatic, or 


a special machine—Meaker has the answer 


Serving the Plating Industry for Over 50 Years 


THE MEAKER COMPANY 


1639 South 55th Avenue, Chicago 50, Ill. © Telephone Bishon 2-1920 
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Your best bet gd Future Meetings 


tion Pall Philadelphia, January Lt 17 





(aeaco Baynen, ALT nual bducational Ses 
ZIPPO BUFFS ston ane Banquet or ! is Zou vw Conrad Hil 


These famous long-wearing on Hotel formerly the 
buffs run cool under all buff 
ing conditions. Constructed 
of high int bias-cut cloth NATO 2:00 PLM md Banquet (700 PLM 


mounted on safe steel centers i . lo in Statler Hotel 


York Brancu | rv hducations 


Available in a wide range of 
densities and center diameters SPRING VieeTING «nD Commattern Wrerk 
el Statler. Cleveland. Ohio n March 3—7 


& z (aieaco INrERNATIONGL TrRapre Farm on the Navy 


STYLE c-20 Pier Marcel 39 Apri h 

CONTACT WHEELS Dae binetRocHemicsan Socnery’s 50TH ANNIVERSARY 
and F-26 Belt Lubricant Viertine in Benjamin Franklin Hotel, Philadelphia 
A C-2 flexible Contact Pa. on May 48 

Wheel will form it elf to the inp) oPNpostraian) Finesuinc Expeostrio~n aNnp 3°rn 
hape of the work and permit 


: ANNUAL CONVENTION oF THe AweRICAN ELECTRO 


the abrasive belt to _ h 


ntoured surfaces and F-2¢ PLATERS Socrery in) International Amphitheatre 
1 


Abrasive Belt Lubricant will vo, on June To 20 
rease belt life by preven 

; 7s ‘ Mr ANNtan Mieering in [lotels Statler 
loading and glazing. Pro ? 
finer, smoother and anne . Yorker, New York City, on June 23-24 


rflaces through 





PARTIAL LIST 





eur compounps __| Plating Generator Sets in Stock 


A complete line of produ: Item 
n buffing compounds A 10,000 amp. HVW, Type 16-LIP, 450 RPM, 26 
duced in bar and tube volts with or without driver 


Formax is the origi 10,000 amp. J & L, Type MP-100, Serial 4725 
of the opraymax 210 volts, 125 KVA, Crocker-Wheeler, 440 volts 
ympounds for (or any other voltage) 400 RPM, 60 3 syn. motor 


or spray application 4,000 amp. Northern, 71 volt, 360 RPM, 50 HP 
synchronous drive, TS—Unity, Serial No. 5,214,104 


3,500 amp. Meaker, 6 volt, No 4003—{110 V 


FLEX-A-GLU Fields) 30 HP, 550 60 3, 600 RPM squirrel cage 


drive 
POLISHING WHEEL 3,000 amp. Conn Type GLS, 700 RPM. 6 volt 
CEMENT-—A flexible syn 35 HP, 550 60 3, 720 RPM, Type IK 
thetic adhesive in a ready-to- 2,500 amp. Amer. Grand, 6 Volt, 30 HP, KT-346 
use form. Dries quickly 550 60 3, 600 RPM 

—_ a Increases polishing wheel lite 82 smaller sets in stock 
and produces uniform finishes 


} Send us all of your inquires for Motors, Generators 
regardless of grit size used - ee ee 


and Transformers 
Send for Descriptive Literature 


FORMAX ELECTRIC EQUIPMENT CO. 
MANUFACTURING CORP N_ OF NORRY ELECTRIC COK 


w P 1 Roch wm. ey 
3171 Bellevue Ave. DETROIT 7, MICH. Clem © OG © Sees, 


Telephones: GLenwood 6783 — 6784—LD-65 








MANUFACTURED IN CANADA BY JOHN GALLOWAY LTD., KITCHENER, ONT. 
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This Improved Plating Process Assures Mirror-Bright Deposits 


Write today for complete information on this simpli- 


fied process for chrome plating directly on copper or 
ask our technical service engineer, located in your 
territory, to show you how to secure mirror-bright 
deposits with or without periodic reverse plating. 
Available in many varieties for specific uses. Be sure 
and state your products, equipment and problem. 


New Electrobuffing Sol 


eae 4 


CUTS 
COSTS /N 
MATERIAL 


WRITE FOR 


ution Produces Brighter Chromium. 


The Mac Dermid Electrobuffing Solu- 
tion is the ideal companion for use 
with the MacDermid Bright Copper 
Plating Process when electrobuffing 
copper, copper-coated zinc or steel. 
Produces a brightness in the final 
chromium coating that could other- 
wise only be obtained by inter- 
mediate bright nickel. 


FREE DATA SHEETS 





Mac DERMID 


* Onco 
WATERBURY 


worated, 


20, CONNECTICUT 





PLATEMANSHIP 


H-VW-M's unique combination of 


PO eRe H-VW-M and 
Daley indeoeneniheny PLATEMANSHIP 


plete background of knowledge 


ae” provide direct current 


snd hing 


motor generator sets 


for every low voltage application 


.a | electroplating electropolishing 
electrocoloring 
nae electrotyping 

anodizing electroforming 
manodizing metals refining 


electrolytic production of chemicals 


complete electrocleaning 


INDUSTRY'S WORKSHOP FOR THE FINEST IN PLATING AND POLISHING PROCESSES + EQUIPMENT + SUPPLIES 
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